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ABSTRACT 

This bulletin presents a description of the general 
education' subtests of the Florida 'Teacher Certification Examination. 
Information is provided on: (1) competencies and skills tested in the 
reading subtest; (2) general subtest and item specifications of the 
writing tests-rmethods used in evaluating 'writing ability and rating 
rationales for selected writing samples; and (3) development of the 
specifications for the' mathematics subtest--guidelines to the overall 
design of the test, and item specifications for skills and subsk-ills 
to be demonstrated in the test. The appendix provides a description 
of the scoring procedures for the writing subtest. (JD) 
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PREFACE 



Four bulletins have been developed to provide information about the 
Florida Teacher. Certification Examination. Bui le fin I describes the 
history and early development of the examination and presents the 
general specifications for the subtests. It also provides a list oz 
supplemental materials and references concerning the methodology behind 
each individual subtest, as well as a set of sample items for each 
test. Bulletin II. this bulletin, presents a general description of 
the Reading, Writing, and Mathematics Subtests and the item specifica- 
tions fcfr each subtest. Its appendix provides a detailed description 
of the scoring procedures for the Writing Subtest. Bulletin III 
provides a description of the content base and item specifications 
for each of the professional items in the Teacher Certif icatlon Examina- 
tion. Bulletin IV , the technical manual, describes the Jtechnical 
adequacy of the examination, including such topics as test reliability, 
test validity, passing scores, and methods of protecting the test from 
cultural or ethnic bias.' 

It is expected that faculty members of teacher education programs 
and students in these programs will be especially interested in Bulletin I . 
Directors of teacher education centers and school district staff develop- 
ment directors also may find the 'information useful. The specific item 
specifications and other information in Bulletins II and III will probably 
be of special interest to professionals involved in program development 
and evaluation. Bulletin IV was designed primarily for measurement 
professionals. ' 

Please note that the scope of the examination is limited to the 
essential generic competencies which are assessable by a written 
examination. There has been no attempt to cover all aspects of 
teacher training. Many important competencies are assessable only 
by direct observation, and many competencies are specific to the subject 
matter taught or the developmental level of the students. It also is 
Important to remember that teacher education is dynamic; it must 
change to reflect and incorporate new research evidence and the 
wisdom accumulated from experience. For these reasons, even though 
the examination has-been carefully developed and reflects the current 
state of knowledge and priorities for the general preparation of teachers, 
the specifications for the examination should not be used as I he sole 
basis for a teacher training program. 

The specifications presented in Bulle tin I I are being used^or thy 
1980-81 examinations. If changes are made in the specifications at some 
future date, it Is anticipated that an updated bulletin will be issued. 
The materials in this bulletin were developed by contractors working under 
the direction of the Office of Teacher Education of the Florida Department 
of Education. The contractors' complete reports are on file in the Office 
of Teacher Certification. 



The Department of Education encourages recommendations for improving 
the Florida Teacher Certification Examination. Recommendations and 
inquiries should be addressed to; - 



/ Dr. Garfield Wilson, Director 

Teacher Education and Certification 
Florida Department of Education 
Tallahassee r Florida 32301 



Dr. Thomas Fisher, Administrator 
Student* Assessment Section 
♦Bureau of* Support Services 
Florida Department of Education 
Tallahassee, Florida 32301 
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GENERAL SUBTEST DESCRIPTION 



at The Heading Subtest will use the multiple-choice cloze procedure. 

b. The test will consist of eight to ten passages pf 'approximately one 
hundred words v selected from the following sources: (1) textbooks 
commonly used in required professional education courses, (2) jpumals 
and newsletters published by nonspecializeU teacher organizations, 

(3) publications for teachers produced by the State Department 

of Education, and (4) teacher manuals for tests in common use in Florida. 

c. Each passage will have ten words deleted. Deleted words will be nouns, 
verbs, adjectives or adverbs, not structural words. 

d. Examinees will be asked to select the word to fill each deletion from 
among four choices which** are syntactically equivalent but different 
in meaning. 



c) 



Subtest : Reading 

Competency : 4 

Subskills: c_j d, e 



ITEM SPECIFICATIONS 

Statement * 

Competency: Demonstrate the ability to read, comprehend, and Interpret or ally 
' and in writing professional material 

Subskills: Demonstrate literal reading skills (such as recognizing main 
idea, details, sequencing, comparison and contrast) 

Demonstrate interpretive reading skills (such as predicting 
outcome, drawing conclusions, making generalizations) 

Demonstrate critical reading skills (such as recognition of 
relevant information, propaganda techniques, and fallacies 
in reasoning) 



GENERAL DESCRIPTION/RATIONALE 

(; iven a passage of written material from which ten lexical (nonstructural) 
words have been deleted, the examinee will select from four choices the 
correct word to replace each deleted word. 

RATIONALE: Research has demonstrated that a modified cloze (i.e., deletion 
of only lexical, not structural, words and a forced choice response) correlates 
highly with more traditional tests of reading comprehension twhile concentrat- 
ing on the types of language comprehension skills called for bv the first 
subskill of this competency. The. use of this* technique also mak^s it 
possible to use as test material a sample of the materials which teachers 
and teacher education students are expected to be able to read (see attained 
list) . 

STIMULUS ATTRIBUTES 

j 

1, The stimulus is a passage of at 
least one hundred words selected 
from the documents included in the 
Domain of Reading Materials (see 
Appendix B, Bulletin I). Word** 
are deleted systematically i rum 
the passage , 



RESPONSE ATTRIBUTES 

1. The correct response is the 
deleted word ♦ 

2. Alternatives for each de- 
leted word will be three 
other words that are syn- 
tactically the same but 
seraant ically different f mm 
it . 
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2. Procedure for selection of passage: 

a. Prepare a list of all available 
documents in a category of the 
Domain and assign each of them 
fc a number, 

b/ Use a table of random numbers 
to select a document. 

c. Use a fable of random numbers 
to Select a page within the 

^ document. 

* 

d. Begin the test passage with 
the first paragraph that 
starts on the relevant page 

< and continue until at least 
one hundred words are counted 
and the end of a sentence is 
reached . ■ 



Alternatives must not be 
systematically different 
in length from the correct 
word . - 



Alternatives must be located 
within the same thousand 
words on the word list pf 
Thorndike or Carroll as the 
correct word. 

Responses should be ordered 
randomly. 



e. If the relevant page does not 
contain continuous prose 
material or is otherwise 
unsatisfactory (e.g., con- 
tains long lists of things, 
formulas, etc.) find the 
first following page that 
contains acceptable material 
and select the test passage 
from it. 

Procedure for deletion of words: 

a* CVmnt the number of words in 
the passa?,? and divide by 10 
(N « total words • 10). 

bp Use a table of random numbers 
to select one word in the 
last five words Of the first 
ten. 

c . Use a table of random numbers 
to select one word in each 
of the remaining sets of ten 
words. 
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Delete from the passage the 
selected word if it is an 
adjective, adverb, noun, or 
verb. If it is not, select the 
next word forward if it is 
appropriate. If it is, not, 
move to the word immediately 
before the originally selected 
word. In this way, move 
forward and Kick until an 
appropriate word is found. 

Deleted words should bo at 
least five words apart. If, 
for example, the ninth word 
in the first ten words and 
the second word in the 
second ten words wcr 
selected, It would be 
necessary to replace the 
word from the second ten 
with another equally appro- 
priate one. 



SUPPLEMENTARY MATERIALS: 
Definition of Dnftain 
of Materials 

The Domain of Materials for the 
Reading Subtest consists of all 
documents in the following 
categories: 

Am Textbooks for courses commonly 
required for programs in under- 
graduate education in accred- 
ited teachefr training institu- 

x tions In Florida. 

r 

b. Journals and newsletters 

published by nonspecialized 
teacher orgariisyi tions and 
teachers unions whose member- 
ship embraces all K-12 teachers. 

c • Documents for teachers in 

general produced by the State 
Department of Education. 

d. Teacher manuals for tests in 
common use In Florida. 



See Bulletin I for a listing of 
these materials. 



WRITING SUBTEST 
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GENERAL SUBTEST DESCRIPTION 

i\* Each examinee will write on one topic, to be selected from 
two options. 

b. All topics will be requirecK^o meet these criteria: 

1, Self-explanatory (i.e. , clearly and explicitly phrased) 

2. Defined and limited 

Hi 

• 3 » Familiar to every exaiu^nee 

* 

4. Stimulating 



( 

t 5. Fresh 



6. Of middle emotional ground (i.e., neither too pede atrial 

too sensational) ^ 

7. Nonbiased and nonbiasing 

Essays will be evaluated by teams of specially selected artd 
trained raters using the criteria ^scussed on pages 13 
through 17. 

N 
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Subtest; Writing 



Corape t enc y : * 2 
Subskill ; All 



ITEM SPECIFICATIONS 



Statement 



Competency: 
Subskills: 



Demonstrate the ability to write in a logical, easily understood 
style, with appropriate grammar and sentence structure 

Use language at the level appropriate to the topic and reader 
Comprehend and apply basic mechanics of writing: spelling, 
capitalization, and punctuation 

Comprehend and apply appropriate sentence structure 
Comprehend and apply basic techniques for the organization of 
written material ^ 
Comprehend and ap$>ly staiftiard English usage in written 
communication, 



GENERAL DESCRIPTION/ RATIONALE 

# 

Given a choice of at least two topics the examinee will write an essay, letter, 
or report which will demonstrate the competency and subskills spec it led. The 
writing sample will be scored holistically ("general impression marking") by 
at least three trained and experienced judges. The relationship of this 
assignment to the subskills is demonstrated in Figure 1. 

STIMULUS ATTRIBUTES RESPONSE ATTRIBUTES 

1. • The stimulus will be a choice of Students will write their 

two topics and instructions to response on lined paper 

write on one of the topics. which will be provided. 

2. The tone of the instruction should 
be friendly and supportive. 

3. The instructions should specify that the 
qualities on which the essay is to be 
judged are those qualities specified in 
the competency and subskill /statements » 
NOT on the amount of the information 
displayed or the nature of the opinion 
expressed. 

4. The instructions should encourage tye 
examinees to plan and organize their 
thoughts before beginning to write. 
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The criteria for the selection of 
topi s are; 



a. Self-explanatory (i e., clearly 
and explicitly phrased) 

b. Defined and limited 

c. Familiar to every examinee, 

d. Stimulating 

e . Fresh 

f. Of middle emotional grpund (l.e 
neither too pedestrian nor too 
sensational) 

g. Nonbiased and nonbiasing 
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The Council on Teacher Education (COTE) recommendations for the ' 
Writing Subtest of the Teacher Certification Examination specified that it 
be a "writing production test that will be rated holistically by selected 
evaluation-everts." f 

A writing production test is one of two basi-; methods of obtaining a 
measure of someone's writing ability. It might be called the "direct" 
method, in that it involves rating directly a sample of writing. The other— 
"indirect"— method is to administer an. objective^ est of. traits that are 
ostensibly related to writing ability. Examiners using the indirect approach 
Ipve sampled such things as knowledge of grammar and usage rules, r ability** to 
frecognize errors and edit a flawed passage, range of vocabulary, and verbal 
reasoning ability. Testmakers have presented evidence that a carefully 
constructed ot ,ective test can be a highly valid predictor of writing ability. 
The conviction still persists, however, especially among teachers of writlnW, 
that no test that does not 'involve the production of writing can really be \ 
called a test of writing ability. * v 

. - , ' fl 

Two methods for directly evaluating the quality of essays have 
been developed— the analytical and the holistic. In thi» analytical approach, 
the rater,' guided by an essay scale or checklist of essay characteristics,* 
reads an essay as many times as necessary in order to make a judgment of 
the quality of the essay in regard to each of the characteristics identified 
on the checklist (e.g., organization, style, vocabulary, mechanics, syntax, 
spelling, etc.). The rater then awards a number score for each characteristic, 
with the total of those scores being the grade for the essay. This sort of 
approach is , time-consuming and therefore expensive, and is more appropriate 
for research and diagnostic purposes or for some specific purpose identified 
by a checklist of specialized traats, than for a simple assessment of quality. 
Therefore, for the purpose of the teacher examination, which seeks to assess 
general writing competency, the [hdllstic method of essay evaluation is used. 
Raters read an essay and assign \ rating for its overall quality, rather 
than break down the scoring into Categories as in the analytical method. 

The question that naturally arises is whether different raters will 
rate an essay the same way, since both the analytical and holi ' ic 
approaches are subjective. The answer is that there Is a high degree of 
inter-rater reliability: many years of grading essay examinations has 
demonstrated that when there are multiple readers, if the readers are 
carefully trained, very high interrater agreement can be obtained. 
Raters are trained to evaluate the Teacher Certification Examination 
through use of a detailed set of criteria and an extended period of > 
guided discussion so that they internalize a common set of standards. 
This means that though ratersSdo not analyze each essay according to traits 
on a checklist, the evaluative Criteria they have internalized function 
as mental checklists as they rate the examinations. 
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Rating Criteria f 

The criteria for rating the Writing' Subtest , listed below, were 
developed to describe characteristics that are widely accepted as indicat- 
ing competency in writing standard English. These writing criteria in- 
clude and correlate with the characteristics listed in the COTE Essential 
Competencies and Subskills,in Writing "(see Table 1, Bulletin I) t 

1. Rhetorical Quality 

1.1 Unity: an ordering and interdependence of parts prdduclng 
a single effect; completeness 

i 

1.2 Focus: concentration on the chosen topic 

1.3 Clarity: lucidity of expression; lack of ambiguity and 
distortion * ^ 

1.4 Sufficiency: appropriate depth and breadth of expression 
to meet the writer's purposes and the demands of the 
particular topic 

2. Structural and Mechanical Quality 

2.1 Organisation: consistent and coherent integration and 
connection of parts 

2.2 Development: appropriate and sufficient exposition of . 
ideas; use of detail, examples, illustrations, comparison, 
etc- 

2.3 Paragraph and sentence structure: appropriate form, t 
variety, logic, relatedness of and among structural units 

2.4 Syntax: appropriate ordering of words to convey intended 
meaning 

0 

3. Observance of Conventions in Writing 

i 

3.1 Usage: appropriate use of language features: inflections, 
tense, agreement, pronouns, modifiers, vocabulary, level 

of discourse, etc. ^ 

3.2 Spelling, capitalization, punctuation: consistent 
practice of accepted forms 

! 

For purposes of \rater training, the criteria have been translated into 
four operational def inlctl^ns^correspond^ng to the four levels of writing 
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competence. The Operational definitions for the rating scale are as 
follows: 

<? 

ll The essay lacks unity and focus. It is distorted and/or ambiguous, 
and it fails to treat the topic in sufficient depth and breadth. 
There is little or no discernible organization and only scant 
development of ideas, if any at all. the essay betrays only 
sporadically a sense of paragraph and sentence struqjauw, and it 
is syntactically slipshod. Usage is irregular and often question- 
able or wrong. There are serious errors in spelling, capital!- ^ 
zation, and punctuation. 

2. The essay has some degree of unity and focus, but each could be 
improved. It is reasonably clear, though not Invariably so, and 

^ it treats the topic with a marginal degree of sufficiency. The 

essay rt fleets some concern for organization and some for 
development of ideas, but neither is necessarily consistent nor 
fully realized. The essay reveals some sense, if not full command, 
- of paragraph and sentence structure. It is syntactically bland 
and at times awkward. Usage is generally accurate, if not 
consistently so. There are some errors in spelling, capitaliza- 
tion, and punctuation that detract from the essay's effect, if 
not from its sende. 

3. The essay is focussed and unified, and it is clearly if not 
distinctively written. It gives the topic an adequate though not 

* always thorough treatment. The essay is well organized, and 
most of the time t develops ideas appropriately and sufficiently, 
i It shows a good gtasp of paragraph and sentence structure, and 

ir . its usage is generally accurate and .sensible. Syntactically, 

it is clear and reliable. There may be a few errors in spelling., 
capitalization,- and .punctuation, but they are not serious. 

4. The essay is unified, sharply focussed, and distinctively ^ 
effective. It treats the topic clearly, completely, and in s 
suitable depth and breadth. It is clearly and fully organized, 

and it develops ideas with consistent appropriateness and thorough- 
ness. The essay reveals an unquestionably f irm" command of paragraph 
and sentence structure. Syntactically, it is smooth and often 
elegant. Usage is uniformly sensible, accurate, and sure. There 
are very few, if any, errors in spelling, capitalization, and 
punctuation. 




Correlation of Rating Criteria to COTE Competencies 

The COrE phrasing of most of the subskill specifications allows a 
candidate for certification to demonstrate mastery of a subskill either 
indirectly— by answering a question requiring knowledge of the subskill— 
or directly by application of that subskill. As we have explained above, 
the holistic evaluation of a writing production test directly measures the 
candidate's ability to apply these essential writing skills. 
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Figure I below shows graphically how the criteria that will be used to train 
the raters correspond to tjjalft list of COTE Essential Competencies and Subskills 
(see Bulletin X) , Each the subskills, it will be seen, is addressed in 
several of the criteria. 



FIGURE 1. Correlating the COTE Writing feompet^ncies 
with a Criterion-Guided Holistic Rating Procedure 



COTE Competencies: Demonstrate the 
ability to write in a logical, easily 
understood style with appropriate • 
grammar and sentence structure 



Use language* at the level appropriate to 
the topic and reader 

Comprehend and apply basic mechanics of 
writing; spelling, capitalisation, and 
^punctuation 

Comprehend and apply appropriate sentence 
structure 

Comprehend and apply basic techniques for 
the organization of written material 

Comprehend and apply standard English 
usage in written communication 
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Rater Qualificat i ons and Training 

Raters for the Writing Subtest of the Florida Certification Examination are 
carefully selected and must have the following qualifications: 

1* Academic Preparation; at least a bachelor 1 s degree with an emphasis 
in English, writing, and composition. 

2. Experience: a miMmum of two years' experience in teaching and 
evaluating writing. Examples of qualifying experiences are: 
teaching English or language arts in secondary schools, teaching * 
or teaching assistantship for college composition iourses, pro- 
fessional copy editing. 
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Before beginning to rate the writing samples for the examination, raters 
undergo an intensive training program. ^ During this training program, they 
discuss standards of jfating'and will actually rate writing samples. In 
order to qualify as*4 rater of the examinations, the potential raters are 
required to meet vigorous standards of reliability/, 

! ' 

t 

Rating the Examination * / 

The procedures for ratin^the examination are based on Section 6A-4.021 
of the Florida State Board of Education Rules. For a detailed explanation* * 
of the implementation of these Rules, please see the Appendix at the back 
of this bulletin* 
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"topic: Sfumid eeA education be t«uihf ia Asmriqao public ■chowU? 
Why or Vtif not? 

{Mj4S *JAUs JL*V A#*ist^ ^iAX^k A^cou^xs' cJuJjLl&kJ 44HMs 
X*U*l y AM- >CtlA. 4^*, A**<*" ^ sr*JLMA4l*f^ . 
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Ratings 
Score: 



1, i 3 i 
3 



CcmxzntBvy: Tbi» cmy dot* little wor« tbmn «i«te v rep**trdly, 
th* writer* * opinion that Cher* ihpuld b« tmn 
rducutiun is the ftetwol*. Tb« topic is given 
insoff icteot ttmwmt; tber« t* virtuelly no 
evidence cited to support th* position and do 
devwlopaeot at soy relste4 ide«(#). The vtitst 
uses psrsgrsph* sod sentences, but they see 
coo*i»testXy HI cone r I rrd. The psper is replete 

t . , with disrordent ttesge, end fty* <p «* o*t^*»rrHj« 

Misspellings* 

KfprtnR: An rissy re ted "1" by esch of three esferienced 
rotors. Tfee total score Is h 3p m the iu» of the 
todiel ^Hgj catingN> This is e falling exeaiination 

(se« Appendix) . 
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*0pir; Iftvat mm the e»»*nti«l character I Mire of « good twH«rT* 

Jl+Mb ^4^W^U-/ M&fdtL+i;*** l<4A>A6A+i3U/ &%*^> 
Ojl&tLi* £t>,*tfyjtJus MkidisU* Atoms* ^^^/^Aaw^urf*^ 

\$jUu^> fats &7*tsJ&%jUj /jfi ^rtJu$te±> J* 4&*^j^fiu*JLM**J 
£r*%*^i<*£^ sr+**£ *tf*to*j <**Xb U 4&+ + , 



ERIC 



f~ 

Ratihjs: <2 y X y 3 
Scor^^^ 7 



dmmntmryt Thin essay r rests the topic adequately, though npt 
lo mxch depth. It fi well ergjitslicd i it i«» ir» 

with ma introducxttmt m body, *su& m ctmtXvmlon. 
Syut*ct Jc*Iir# U 1* CUt *»4 r*pet it tow*. It* 
UM«* Is p*d#«tTl*B, Th« paper roat*i»» f«w» If 

scnti»g: aii M»#y r«t*4 **2 N by tw *«|>«ri©jur«4 rmtmxm «od "3 M 
by « third **p*ri*nc#4 r»ter. Th» towl »cor* i» 
,i 7» H the nai of th* iodividuai ratings. This essay 
m**r* ths iinima p»»»ing score of *e" Appsndis) , 
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VKITIHC SAMPLE 

fopU s U bp* race in putUi HI* do S?p« a*>ftt *n<* *h?i , 

th«tAAHr*%4il& £aJ*+jk*4+*+*& / &nsni*t C^tult^ A&*>Aa*t ~j!U**s & 

jAi* 4\*A" J t s & *vm< tAA"*>KJ&*S pA*^ *WdW, 

44^r^7w tot-ru Ar~<vei£~**S 4f^xt*/**st -^^,^y%^^ ' 
Jk&Js* *&<*f Z±i\s ^ksfajU-nuLis v£n^u^ tX**'*^ 
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Aa** i^H^ ^n^f^ ^i*£^ jftet ^J&yi+f* £z*~+4^n£ iytt^y- 

(Em*. 1- i:Di3ttnuc». Thl* Is *k 



Ratings: 
Score,: 




CtTqpentmry. Thtm *t**y 1« wij fov«»«wJ and imlftrd, «sd it ia 
rlaarly though net 4iat Int-t l*rly vrltsan. It %9 
wall orgaaiaad, d«vatop» ia*«« aperoprlataly, asuS 
ftlrca^ha topli: aulfUl«i>{ cr«aiaw*f . n» waaaa la 
gaoarallr arttirata, and lt« avntaa &« rallafele. 
Tha bbhj ahowa a go**J gra»p of aefitaoca and para- 1 
graph atructur*. Thrr* ara a frv «ln^r errrr* ia 
puce t Mat Son 

Siprfflgi 4o aaaajr racad "1" bf mmch of thraa ai^arl^rad 
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DEVELOPMENT OF SPECIFICATIONS 

( 

The Mathematics Subtest was developed through an iterative process 
which involved, in addition to the Florida State University project staff, 
faculty members from twelve college* and universities, eight public and 
four private. 

The composite review panel included representatives from a variety of < 
areas uf specialization including mathematics, tests and measurement, early 
childhood, science, music, and social studies. (A list of the members of 
the review team Is provided in Bulletin I, Appendix A.) 

One of the first of the project's tasks was generating a list of issues 
which would provide guidelines for the development of the total set of 
item specifications. This task was completed in three phases: Initial 
Development, First Review, and Second Review. 



Initial Development 

The project staff generated a list of fourteen issues which should be 
considered in the development of the item specifications. These issues 
were derived from previous research activities conducted by members of the 
project staff and from the suggestions for writing item specifications in 
Fopham's text on writing test specifications. 



F irst Review 

The list of fourteen issues was sent to the reviewers. Each reviewer 
was asked to indicate hi.i/her agreement or disagreement on each issue, 
to clarify his/her response on each issue by making appropriate comments 
and to suggest other issues. f 



» 



Second Review 

The project staff analyzed the data obtained from the first review of 
t.ie issues and used this data base to formulate tentative recommendations 
of specifications which would serve as guidelines for developing the 
Mathematics Subtest of the Teacher, Certification Examination. 

» 

The second task was the development of item spec i f ications • for the 
Maf hematics Subtest, which was accomplished in six stages: development 
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* of prototype items for the five mathematics subskills, review of the proto- 
type items, analysis of the reviewers' evaluations, writing of the item 
specifications, review cf the item specifications, and revision of the 
specifications. 

# 

Prototype Items 

The project staff developed an initial set of fo*ty-six test questions 
representing the types of problems which could be used to assess the basic 
mathematics skills of the target population. Each test item was related 
to one of the following mathematics, subskills: 

a. Adds, subtracts, multiplies, and divides whole numbers, decimals, 
and fractions. ^ * 

b. Demonstrates the meaning and use of fractions and percent s. 
• n 

c. Represents and interprets data using charts, tables, graphs, 
and maps. % 

d. Solves measurement problems involving length, area, volume, 
capacity, weight, time, and temperaturt; , using U.S. customary 
and metric units. 

e. Applies mathematical skills to solve real-world problems. 

Revi ew of Prototype Items 

The prototype items were distributed to the reviewers alon- with the 
list of fourteen issues. The reviewers were asked to evaluate each question 
according to whether or no.t a question of that type should be included 
in the competency test. 

Analysis of Prototype Item Data 

An analysis of the data pertaining t,o the prototype items and to the 
fourteen issues provided the project staff with a basis for constructing a 
list of fifty specifications for protlems which appeared to be appropriate 
for the assessment program. The fifty specifications were distributed 
among the five subskills as follows: 

a. Compute with whole numbers, rfeclmals and fractions — twenty-four 
specifications 

b. Meaning and use of fractions and percepts ^ six specifications 

c. Graphs, tables and maps — two specifications 
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d. Measurement — six specifications 

e. Problem solving — twelve specifications 

Writing of Specifications 

Each item specification was written by a member of the project staff. 
The stimulus and response attributes of each specification were developed 
to Insure that test questions generated from the specification would be . 
consistent with one of the subskills and to define a level of difficulty 
appropriate for the target population. In order to insure that every < 
question generated from a given specification would not be essentially J 
the same problem, the attributes were described In such a manner that 
would allow the test write: s to have some flexibility in constructing 
test questions. 

The, £irst draft of each specification -was reviewed by a staff member; 
the specification was revised and tr m reviewed by two members of the proj- 
ect staff . This internal review process focussed on the following criteria: 
(a) the attributes should be clearly stated; (b) ti.2 sample problem should 
be consistent with the attributes; (c) the attributes should be consistent 
with the data obtained from the review process. 

) 

Review of Specifications 

After a quarter of the item specifications were written, they were 
submitted to six to eight reviewers. The. reviewers were asked to evaluate 
the specifications with respect to the following criteria; Ca) that the 
-attributes should be clearly stated; (b) that the attributes should define 
a^class of problems consistent with the identified subskill; and (c) that 
•"'the difficulty level should be appropriate for the target population. 
Each reviewer returned the specifications he or she had reviewed. The 
consensus of the reviewers' evaluations for forty-seven of the fifty 
specifications was that the attributes described problems appropriate for 
the Teacher Certification Examination. In two cases, two reviewers 
indicated that the problems generated by the specifications would be too 
difficult. These specifications were revised and submitted to another 
review team. In both cases, the second review team gave their approval 
of the specifications. One specification, E-ll, wasjiot validated by the 
reviewers and was therefore deleted, leaving a totafjf forty-nine specifi- 
cations. .• 

•The item specifications were also reviewed and accepted by Department 
of Education personnel and by a COTE task force. 



Revision of Specif ications 

Suggestions and comments offered by the various reviewers were generally 
incorporated into the revision of the specifications. Suggestions that would 
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have significantly changed the nature of the problems generated by a specifica 
tion or would have increased the difficulty of the questions are not 
reflected in the revised specifications^ since such changes were the opinions 
cf a single reviewer and not those of a majority of the persons reviewing 
the same set of specifications. The specifications presented to the 
reviewers were revised by the project staff to insure consistency in the 
format of presenting the attributes among the various specifications. 
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GUIDELINES 



Overall Guidelines 

Based on the data obtained from the review process, the project staff 
formulated a set of recommendations pertaining to the overall design of 
the Mathematics Subtest of the Teacher Certification Examination. 



Item Specifications 

. A total of fifty item specifications was developed by the project staff 
and was revised in accord with suggestions provided by the various reviewers. 
Forty-nine of the fifty item specifications were accepted for the Mathematics 
Subtest. 
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ITEM SPECIFICATIONS 



Statement 

o 

The Mathematics Subtest will consist of forty multiple-choice items, divided 
approximately as follows: 



Subskills 


50% 
Computation 
Understanding 


50% 
Real-World/ 
Problem 
Solving 


Total 
Number 


Percent 


(1) Add, subtract, multiply, and 
divide whole numbers, deci- 
mals, and fractions 


15- 


4 


19 


, 47.5% 


(2) ^ Demonstrate the meaning and 
use of fractions and per- 
cent s 


3 


/ 

f 

3 


# 

6 


15% 


(3) Represent and Interpret data 
using charts, tables, graphs, 
and maps *~ 


1 


2 




7.5% 


(4) Solve measurement problems 
involving length, area, vol- 
ume, capacity, weight, time, 
and temperature, using U.S. 
customary and metric units 


1 


5 


6 


15% 


(5) Apply mathematical skills to 
\ solve real-world problems 




6 


6 


15% 


| Totals 


20 


20 


40 


100% • 



b. Additional Recommendations: 



Real-World Items 

50% items teacher-related and 50% Items consumer-related /problem solving 
33% items can be answered by making a "ball park" estimate 
16% Items will contain extraneous information 

30% items will have information presented in a graph, table, or drawing 

50% items will involve two or more steps 

16% items will be analysis or synthesis tasks 

Measurement Items 

9 50% U.S. Customary and 50% metric » 




At least twelve items distributed across the following measurement 
topics: length, weight, capacity, area/ perimeter/ volume , elapsed 
time 



General 



36% of the items will have "None of the above* 1 as an option as 
indicated in the item specification 

i2% of the items will have "None of the above" as the correct 
answer (six real-world, six computation/ fact/understanding) 
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Code 

Skill 

Subakill 

Item Descriptor 



V 



Bawic Mathematics 

ttemonst rates an ability to add whole numbers 
Whole number addition: computation 



Stimulus Attribu tes 

1. There should be three addends; one 2-digit« 
«ne 3-digit f and one 4-digit* 

2. The problem should be written in sentence 
form; the word "sua" should be used. 

3. The addends should not be ordered according 
to the number of digits (not 2 9 3» 4, or 4, 
3, 2). 

4. The problem should require at least two regrouping 
steps; one of these should be fro* hundreds to 
thousands . 



In selecting the three addends, no digit should 
be used more than two tines. 



Response Attributes 
1 • Format : 



\ 



a". Numerical responses should be right 
justified and arranged in either 
ascending or descending order. 

b. Commas should be used in ail numerical 
choices exceed lug three digits. r 

2. Four alternative responses: 

a< The correct answer 



c. 



One foil should r e f lect a f anuria ra — 
regroup in at least cm step* 

One foil should reflect an alignment * 
error. 

One foil should reflect a single fact 
errors one digit in tWk sum should 
be one more or one less than the 
correct digit « 



3. Another possible response: 

"Hone of the above" may replace either a 
or d* When used* this alternative should 
appear as the fourth choice^ 
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Skill * 
Subakill 
Item Descriptor 

Stimulus Attributes 



Ma-la 

haute Mathematics 

Demonstrates an ability to add whole number? 
Whole number addition: one-step application 



!, The situation should be a commtm 
real-world situation presented in 
short paragraph Cora* f 

I. The solution should be the result of 
one-step addition. 

3. There should be three to five addends, 
using 2- to 5-digit whole numbers* 
according to the situation. There 
should be at least one variation in 
the number of digits in the addends. 

At least 555 addition regrouping 
steps should be necessary. 

5- When choosing the addenda, no digit 
should be used wore than twice. 

6. Extraneous information should appear 
in this problem* 

7, The data may be presented in a table, 
chart, or drawing. Data to be added 
should not be presented in a vertical 
column. A specific instruction such v 
as "See the chart*' should appear in 
the* problem statement. 

) 
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Res ponse Attributes 
1 . Format ; 



b. 



All numerical choices should he right 
justified and arranged in cither ascending 
or descending order. / 

Denominate numbers should be used when 
appropriate. 

\ ^espc 



2. Four alternative Vsponses: 



The correct answer 



-trr 



- One foil aljuuld i c fleU i t m l e sult o* 

using all or part of the extraneous 
information in addition to or in place 
of the needed data. 

One foil -should reflect a computational 
error — a fact error, an aliptiment error, 
or a regrouping error. 

One foil should refi^ a misinterpre- 
tation of the problem; for example, 
finding the average' of the addends. 



3. Another possible response: 

"None of the. above 11 may replace either a, 
c t or d as the fourth choice. When used, it 
oust appear in ^ht? fourth position. 
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Skill 

Subskill 

Item Descr fptor 



m 

Basic Mathematics 

Demonstrates an ability to ftubt rat t who It 1 numbers 
Whole nimWr nubtraction: computation 



St imulus Attribut es 

I. Thv problem should require the subtraction 
of a 4-<|igit whole number from a larger 
4->sr 5-digit whole number. 



They>r 



2* Th*<problein may be written either horizontally 
or in sentence fore. 

3. At least two regrouping steps should be 
required. 

4. Zero should appear In the tend and/or the 
hundreds place of the minuend. 

5» In selecting the numbers, no digit should be 
used more than twice. 




/ 



Re sponse Attributes 
1. Format: 



b. 



Numerical choices should be right 
justified and arranged in ewher 
ascending or descending order. 

Com/ should be used in all numbers 
exceeding three digits. 



2. 



Four alternative responses: 

a. The correct answer 

b. The result of subtracting the smaller 
number from the larger in each column 

Ct The result of failing to "record" 
regrouping steps 



d» The result of one fact error— one of 
the digits in the foil answer should 
be either i or 2 sore or less than 
correct digit 

3. Other possible responses: 

a, "None of the above" may replace either 

a or d. When used, this response should 
appear as the fourth choice. 

b. The result of adding the two numbers may 
replace either b» c, or d. 
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Code 

Skill 

Subskill 

Item Pear rip tor 



H5a-2o 

Basic Mathematics 

Demonstrates an ability to subtract 
Whole number subtraction: one-step 



whole numbers 
application 



Stlgmltts At tributes 

9 

1. The problem should present a real- world 
situation vhich con be solved by a one?Htep 
subtraction process* 

2. The two numbers involved In the subtraction 
should each contain from three to six digits. 

3. At least one regrouping step should be 
required in the subtraction process. 

The answer should be a positive quantity, 

5* The problem should contain extraneous 
information* 

6, The data may be presented in a chart or 
graph; if so, specific instructions, such 
as "See the chart" should be given* 



R esponse Attri b utes 



m \ 



1. 

7> 



Format : 



. All numerical choices should be right 

justified atod arranged in either ascending 
or descending order* 

b» Coronas should be used in all numbers 
exceeding three digits* 

c. Denominate numbers should be used when 
applicable* 

2* Four alternative responses: 

a* The correct answer 

b. One foil should be the result of using the 
wrong operation* 

e. One foil should be the redi|}t of a mis- 
interpretation of the problem which leads 
to the use of the wrong data. 

d. One foil should be the result of an error 
in the subtraction process — a failure to 
regroup, a fact error, etc. 

3. Another possible response; 

Except when data ^presented in .* graph, "None 
of the above" may replace either a, b, c, or d. 
When used, this alternative should appear as 
the fourth choice. 
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skill 
sub akin 

Horn IVscriptur 



Basic Mathematics 

Demonstrates an ability to multiply whole numbers 
Whole number multiplication: computation 



5 1 i laultis Attributes 

1« The ptoblem should require the multiplication 
of two whole numbers. ^ 

2. The problem should be written vedfcically; 
instructions may he either "Multiply" or 
"Find the product." The multiplication 
sign should appear in the problem. 

3. The problem should involve at least two 
regrouping steps during the milt ipli cat ion 
process. 

The pmltipUer should be a 3-dtgit whole 
number; zero should appear in the tens 
place, 

S. The multiplicand should be either a 3-diRit 
whole number or a 4~digit whole number 
containing a zero. # 

h. In selecting the factors, no digit may be 
u«ed more than twice. 

7, Jiw difcU appearing In units place in 

each of the factors should be greater thim 



Response Attributes 
1 • Format : 



a. Commas should be used in all numerical 
choices exceeding 4 digits. 

b. Numerical choices should be right justified 
and arranged In either ascend leg or descend- 
ing order. 

Four alternative responses; J 

a. The* correct answer 



2. 



b. One foil should reflect a regrouping* error. 
This may be (1) a fall dj gg to carry or (2) 

a procedural error such as using the wrong 
"carried" number or adding the "carried" 
number be for a multiplying- 

c. One foil should reflect an alignment error, 
a failure to move over 2 places for the 
second partial product* 

d. One foil should reflect a fact error made 
when multiplying the units digits. 

3. Another possible response: 

"None of the above" may replace either a, b f c r 
or.d. When used, this alternative should 
appear as the fourth choice. 
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Skill 

Subskill 

Item Dvscriptor 



&a«!r Mathematics 

Demonstrates an* ability to multiply whole numbers 
Whole number mult iplirat ion: onc-step application 



Sti mulus Attri butes 

1 « The problem should present in short 
paragraph form a real-world situation 
which requires a one-step multiplication 
process to obtain the answer. 

2, The multiplicand should he a 3-digit 
whole number with at least two non-zero 
digits. 

3. The multiplier si ^uld be a 2-digit whole 
number with only non-eero digits* 

4. The multiplication process should involve 
at least two regrouping steps. 

5, in choosing the factors no digit may be 
used sore than twice* 

6. Extraneous information way be included in 
this problem. 

7, All or part of the data Bay appear In a 
table or chart. If so, a specific 
instruction such as "Refer to the chart*' 
should appear in the problem. 



Response Attributes 

1 . Format : 

a. Numerical choices should be right justified 
and arranged in either ascending or 
descending order. 

/ 

b. Commas should be used in**humerical choices 
exceeding three digits. 

c. Denominate numbers should be used when 
appropriate* 

2. Four alternative responses: 

a. The correct answer ^ 

b. One foil should reflect the result of 
using the wrong operation. 

c. One foil should reflect a multiplication 
error, either in alignment or regrouping. 

d. If extraneous information is included in 
the problem* one foil should reflect the 
use of either nil rr part of the informa- 
tion. If the problem does *ot include 
extraneous inf ortsation, the foil should 

% rvflect a fact error in units place. 



Anoth 



ssiblc foil: 



"None of the above" may appear as the fourth 
choice, replacing a, b, c, or d. This choice 
should appear in the fourth position* 
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Code 



Skill 

SuhskUi 

J tew IWnrriiitor 



Eia^ir Mathematics 

Demonntratif} on ability to divide wbuje numbers 
Whole number division: computation 



St imulus Attri butes 

1. The problem should require the division 

of a whole nuffibr x by another whole number* 

2. The pr oh lets should he written in sentence 
forts. 

3. The dividend should be a 4-digit whole 
number which is not a multiple of 10 or 
100. 

4p The divisor should be a 2-diglt whole 
number which is not a multiple of 10. 

5. The numbers should be chosen so that the 
quotient will be a 3-digit number with 

0 In either the tens or units plsc*'. 

6. In selecting the dividend and divisor* 
no digit may be used ©ore than two 

t iraes . 



Respo nse At t r ibut eg 
1 • Format : 



Numerical choices should be right justified 
and arranged in ascending or descending 
order. 



b. 



The remainder should be expressed as a whole 
number an^indicated by the word "remainder." 

2. Four alternative responses : 

r« The correct response 

b. The result of omitting the tero in the 
quotient; the remainder should be correct. 

c. One foil should reflect the correct quotient 
but with an error in the reminder as 
follows $ if the correct remainder is aero, 
the foil remainder should be the last 
partial quotient. 

dt One foil should reflect a fallurr tp sub- 
tract* resulting in an incorrect partial 
quotient* 

3 # Another possible response: 

"None of the above" may replace either the a, 
c> or d. This choice should appear in the 
fourth posirion. 
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SuhsMll 



B;i.sic Hat fowl ics 

demonstrates an abilitv to divide whole number*. , 
Whole iiiusbvr division: one-step appl 'ration 



Stimulus An rljh MX _es 

1. The problem should present a real~world 
vHu.ithm which requires a one-step 

d i v i h Ion process for solution. 

2. The divism shnuld be a 2-diRit whole 
number. 



3. The dividend should be a 4- 



or 5 -digit 



U. In selecting the dividend and divisor 
♦ no digit v except *oro, should be used 
more than twice, Zt*ro may he n»ed 
three times* 

S. The dividend and divisor should be 
till tiled so ch.it the quotient has at 
most ihree nou-zero digits and &o ih.»t 
lh*» nutaindfr is ;>ern. 

fi. rstrnneouN information way he included 
in this problem. 

All or part oi the data may appear in n 
rhol oi graph, A specific, instruct ton such 
.ts "Sit the chart" should appear in the 

prt>H J fit ;«t rsHt nt > 



Re s pon*e At t rihu i y h 

J . Pot mat : 

a- All numerical choieos should be right 

justified and arranged in either ascending 
or descending order, 

h. Commas should be used in numerical choices 
exceeding three digits, 

c . Renominate* numbers should be used when 
appropriate, 

2. Four alternative responses; 

«i* The correct answer 



SI One To IT Hiouli TritTtfvtTtre res ul t of nhluz 
the wrong operation. 

i-„ **ne foil should reflect the result of a 
mistake in the division proceas. 

d, if extraneous information is included in 
the item, one fnJI should reflect the use 
of nil or part of such information. If 
there Is no extraneous information* the 
foil should reflect, a fact error — in 
either diviHion or subtraction. 

t. Another possible foil: 

"Kuiie of the above" may appear as the fourth 
choice replacing either a, b 9 e, or d. When* 
used, this alternative must appear in the 
fourth position* 
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Skill 

Suhskili 

It*?© Descriptor 



Saaic Mathematics 

fteraonatrnten an ability to add decimals 
IVclmal addition: computation 



St imulus Att ribute 

1» There should be three addends consisting of? 
a 3-d i git mined number with one decimal 
place, a decimal fraction with two decimal 
places, and a 4-digit mixed number with 
three decimal places. 

2. The problem should be presented in horizontal 
form. Instructions may vary: "Find the sua 11 
or "Add." 

» * 

3. The order of the addends should not be 
according to the number of decimal places. 

4* The addition should require at least two 
regrouping steps: one of the regroupings 
should be across the decimal point, i.e., 
from tenths to ones. 

5. In choosing the numbers, no digit may be 
used more than twice* « 



Kt woonsc Attributes 



I . Format : 



Numerical choices should^be aligned according 
to the decimal point <md ^r ranged in cither 
ascending or descending order. 

2. Four alternative responses: t 

a. The correct answer 

b. The sum obtained by treating the numbers 
as though they were whale numbers, 
aligning on the right, adding, and 
pointing off three decimal places* 

c. One foil should ref lect a failure to 
"carry" during at least one of the re- 
grouping steps. 

d. The result obtained by adding whole 
numbers and decimal components independ- 
ently and omitting the fourth (left) 
digit in the d£c*mal component of the 
sum. ? t 

3- Another possible response: 

"None of the above" may replace a, b, c, or 
d. This alternative should appear as the 
fourth choice* 
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Cod? 
Skill' 
Sub ski 11 
Itera Descriptor 

St imulus Attributes 



"$a-5e 

Basic Mathematics 

Demonstrates an ability to add decimals 
Decimal addition; one-step application 



Response Attributed 



1* The problem should present a real-world 
situation which requires the addition 
of decimals* 

2. There should be either three or four* 
addenda. No more t ham* wo of these 
should have the same Jpnber of decimal 
places. At least tm&of the addends 
should be a mixed decimal number. 

3. T)»e addition process should require at 
least two regrouping stepa— one of 
thr*e wfcnuld be across the decimal 
point. 

4. The numbers chosen should each have no 
more than five digits. 

5. When choosing the addends, no digit 
should be used more than twice. 

6. This problem may contain extraneous 
Information. 

7. All br part of the data may appear in 
a graph or table. Xf so. specific 
instructions should be given referring 
the applicant to the data source. 

8* If a chart or graph is used, decimals 
should be explicitly stated. However, 
the data should not appear in an 
aligned fashion » as all in one column 
aligned by decimal points. 



1. Format: 



b. 



The choices should be aligned according 
to the decimal point and arranged in 
either ascending or descending order- 

Denominate numbers should be used when 
appropriate.. 



2, Four alternative responses: 

a. The correct answer 

b. (hie foil should reflect the result of 
aligning the addenda on the right rather 
than by the decimal point and then 
pointing off a number of decimal places 
equal to the number of places in the 
addend with the greatest number of 
decimal places. 

c# One Coil should reflect the result ob- 
tained by adding whole number amd decimal 
components independently and omitting the 
quantity which should have been "carried." 

# 

d. Xf the problem contains extraneous 
information, one foil should reflect 
the use of either all or part of such 
information. Xf not, this foil should 
reflect either the use of only part of 
the needed data or the result of a 
computation error other than that de- 
scribed in c above. 



3- Another possible response: 

"None of the above" may appear In the fourth 
position to replace any of the alternatives. 
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Code 

Skill 

Sub skill 

Item IVscriptov 

•Stimulus Attributes 



M*>a-fr 

bixnitX Maihvmat ies 

Demonstrates an ability to subtract decimals 
lacrimal mibtrortion : computation 

\ 



1. The problem should require the subtraction 
of one mixed decimal number f row another 
mixed decimal n\qa£>er of greater numerical 
value. 

2. The problem should be written in sentence, 
form. m 

3. The minuend should be a 3-digit mixed 
decimal number with me decimal place* \ 

4. The subtrahend should be a 4-digit mixed 
decimal number with two decimal places. 

5. At least two regrouping steps should be 
required, including one fro*} tenths to 
hundredths* 

4 

6. In selecting the stimulus numbers, no 
digit should be used more than twice. 



Response Attributes 
1 . Format : 



a, All numerical choices should apoear as k 
mixed decimals* 

b. Numerical choices should he aligned 
according to the decimal point and 
arranged in either ascending or descending 
order* 

2* Four alternative choices: 

a. The correct answer : 

b. One foil should reflect a failure to 
regroup from tenths to hundredths. 
Instead, tSe hundredths digit is "brought 
down." ®f • 

c* One foil should reflect the result of 

treating the quantities as whole numbers, 

that is subtracting the 3-digit number 

from the 4-digit number and marking off 
two decimal places. 

d. One foil should reflect the result of, 

aligning the problem correctly but taking 
the smaller digit from the larger in 
each column. 

3. Other possible responses; 

a- "None of the above" may replace either 
a or d. This alternative should appear 
in the fourth position. 

b. To replace either b, t, or d, the result 
uf bringing down hundredths digit 
of the subtrahend and completing the 
rest of the subtraction correctly e*cej 
for failure to compensate for one of the 
other regrouping steps. 



Codr 



M5a-ba 



Skill 



Basic Mathematics 



Suhskill 



Item Descriptor 



Stimulus Attributes 



Demonstrates an ability to subtract decimal** 
Deri ma 1 subtraction; one-step Application 



> 



1. the problem should present a real-world 
situation Involving money which requires 
for Its solution a one-step subtraction 

-of decimals. 

2. The minuend should be a whole number 
lea* than $100 and greater than $10 . 

Zt should be written an a whole number, 
not as a mixed decimal (e.g., $32 not 

$12.00). . . 

3. The subtfrahend should be a dollar and 
cent amount less than the minuend. A 

r digit other than 0 should appear* in 

hundredths place* 

4. Sales tax should *ot be included or 
considered in this problem* 

5. In selecting the stimulus numbers, no 
digit should be used more than twice, 

6. Extraneous information may appear in 
this problem. 

7. All or part of the data may appear in 
a chart , table, or tsap. If so, the 
problem statement must explicitly direct 
the applicant to the data source. 



\ 



Response Attributes 

1 . Format : 

a. All numerical choices should involve 
both dollars and cents and be expressly 
in standard form (e.g. , $10.33). 

b. Alternative tkjrtpuld be right Justified 
and arranged in either ascending or 
descending order. 

2. Four alternative choices: 

a. The correct answer 

b. The result obtained by subtracting the 
whole number portion and bringing down 
the decimal fraction 

c. Zf extraneous information appears in the 
problem, one foil should reflect the use 
of all or part of such information. If 
extraneous information is not included, 
then this foil should be the result 
obtained by not reducing the ones 

digit in the minuend to reflect a regroup- 
ing from ones to tenths. 

d. One foil should be the sum of the 
stimulus mmbers. 

3. Another possible foil: 

"Hone of the above" may replace either a, c f< 
or d. If used, this alternative should 
appear in the fourth position. 
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Code 

Skill 

Subskill 

Item Descriptor 



H5a-7 

Basic Mathematics 

Demonstrates an ability to multiply 'decimals 
Decimal multiplication: computation 



Stimulus A ttri butes it 

K The problem should requite the multiplica- 
tion of two decimal numbers, fractions 
and/or mixed. 

2. The problem should be written in either 
sentence *or horizontal fore. If the 
horizontal form is used, instructions 

may read "Find the product** or "Multiply." 

3. One of the factors should consist of 
three non-zero digits; the other should 
have three digits— exactly two of these 
should be non-zero digits greater than 

»• 

4. Each of the two factors should have at 
least one decimal place. 

5. Ther- 1 should be no more than four decimal 
places in the product, 

6. At least two regrouping steps should be 
uerossary. 

7* In choosing the factors, no digit should be 
used more than twice. 



Response At tributes 

1. Format: 

All numerical choices should be aligned 
according to the decimal point and arranged 
in either ascending or descending order,, 

2* Four alternative responses: 

a. The correct answer 

b. One foil should reflect an error in 
regrouping during multiplication. 

c. One foil should reflect an alignment 
error during multiplication. 

d. One foil should reflect either (1) the 
omission of the decimal point or (2) 

an error in positioning the decimal point. 

3* Another possible response: 

"None of the above" may replace either a, b f 
or c. This choice should appear in the 
fourth position. 



45 

Iff 



Code 



H5a~7a 



Skill 



Basic Mathematics 



Demonstrates an ability to multiply decimals 
Decimal multiplication:, one-step application 



Subskill 
Item Descriptor 

Stimulus Attribute^ 

i 

1. The problem should present in short paragraph 
form a real-world situation requiring a one-step^ 
multiplication of decimals for its solution* 

2. It should not be necessary to convert given 
information to decimals before multiplying. For 
example, tax and interest rates should not be 
expressed as percent s. 

3. At least one of the two factors required for the 
solution should have at least one decimal place. 

4. Each factor used should contain no more than 
five digits. The multiplier should have no more 
than two non-zero digits. The mul t ipl icand 
should have no more than three non-xer© digits. 

5. There should be no more than four decimal pieces 
in the product. 

6. At least one regrouping step should be necessary 
in the multiplication process. 

7. When choosing the factors no digit, other than 
zero* should be used mow than twice. 

8. Extraneous information may appear in this 
problem. 

9* All or part of the data may appear in a table 
or graph. If so, a specific instruction such 
as "See the chart" must be included in the 
problem statement. 



. RoAjpoase . At tributes 

1. Format: 

a. Alternatives should be aligned according 
to the decimal point and arranged in 
either ascending or descending order. 

b. Denominate numbers should be used w%en 
applicable* 

2. Four alternatives; 

a. The correct answer 

b. One foil should be the result of 
choosing the wrong operation. 

c. One foil should reflect either (1) the 
omission of the decimal point or (2) 

an error in positioning the decimal point 
The maimer of places in the product 
should be the same as in the factor with 
the greater masher of decimal pieces. 

d. If extraneous information appears In the 
problem, one foil thould reflect the use 
of either all or part of that information 
If not, this foil should reflect a compu- 
tational error somewhere in the multipli- 
cation process. 

3. Another possible response: 

"None of the above" may replace a, b f or d. 
When used, this alternative should appear 
as the fourth choice. 
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Code 



MSs-8 



Skill 

SuhskUl 

Item Descriptor 



Basic Mathematics 

Demonstrates an ability to divide decimal* 
Decimal division: computation 



Stimulus Attributes 

1. The problem should require the division 
of either a nixed dec teal number or a 
whole number by a decimal fraction. 

2. The problem nay be written either 
horizontally or in sentence form. 
If the horizontal for© ie used, use 

> not r to indicate division* 

Instruction** say read "Divide" or 
"Find the quotient/' 

3. The dividend should he either a 3- 
digit whole number or a 3-digit 
mixed decimal with one decimal place. 

4. The divisor should be a 2- or 3-digit 
decimal fraction with only one non- 
zero digit. 

5. The quotient should have at most one 
decimal place and the remainder should 
be sero. - 

6. When choosing the numbers » no digit 
should be used wore than twice. 



Response Attributes 
1 . Format 



a. 



b. 



There should not be a aero to the left 
of the decimal point if the number is 
less than one (e.g., .5 not 0.5). 

Conmas should be used when the whole 
number contains more than three digits. 

„ c. Alternatives should be aligned according 
to the decimal point and arranged in 
either ascending or descending order. 

2. Four alternative choices: 

a. The correct answer , 

b. One foil should be the result of dividing 
by a Whole number rather than a decimal. 

c. One foil should be ten times greater than 
or one-tenth of fjtte correct answer. 

d. One foil should be the result of switching 
the places of the dividend and the divisor. 
The quotient should contain at most three 
non-xero digits. 

3. Another possible response: 

"Hone of the above" may replace either a, b» 
c. or d as the fourth choice. 



19 
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Cudi* 

Skill 

Subskill 

Itt'tn Descriptor 



M5a-8o 

Basic Mathematics 

Demonstrates an ability to divide decimals 
Decimal division: ©ne~step application 



5 li tnu luH At tributes 

1. The problem should present in short paragraph 
form a real-world situation which require* am- 
one-step division process for its solution* 

2. The divisor should be either a decimal 
fraction or a nixed decimal number. It 
should contain no ©ore than three signif leant 
"digits and no nore than four decimal pi aces. 

3. The dividend way he a whole number, decimal 
traction* or nixed decimal. It should 
consist of no more than'five digits and 
contain no more than four significant digits* 

4. The divisor and dividend should not have 
the same number of decimal places* 

5. The divisor should not be a factor of 100. 
Neither should it be such that the problem 
could easily be solved by a multiplication 

* process, e.g., if the notebooks were 5Qc 
each, then two could be bought for each 
dollar* 



fe« Except for aero* no digit should appear 
more than twice in the two numbers chosen 
for this problem- 

7. A rounding step may be required; if so, 
explicit 'instructions must be given as to 
how many decimal places* Care should also 
be taken to avoid rounding an exact answer 
where the last non-sere digit is 5- 

8. Thin problem may contain extraneous 
information* 

9. A part of all of the data may appear in a 
chart, table, or graph. If so, instructions 
should direct the applicant to the data 
source . 



Response Attributes 
1 • Format s 

a- Alternatives should be aligned according 
to the decimal point and arranged in 
either ascending or descending order, 

b. Commas should be used in whole number 
components exceeding three digits* 

c» Denominate numbers should be used when 
appropriate* \ 

2, Four alternative responses: 

a. The correct answer 

b. tee foil should be the result of using 
the wrong operation; this may Also 
involve a rounding process (e.g., if 
subtraction is usad* the answer 47.34 
might he rounded to 47H 

c* One foil should be the result of mis- 
placing the decimal point by one placet 
either to tjws right or the left. 



d* One foil should be the result of reversing 
the divisor and dividends this result 
may reflect a misplacement of the decimal 
point* 

Another possible foil: 

"None of the above" may replace either a, c, 
or d. If used this should be the fourth 
alternative. 



3. 
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Code 



Kla-9 



Skill 



Basic Mathematics 



Subskill 

Item* Descriptor 



Demonstrates an ability to add fractions 
Fraction addition: computation 



StiwluH Attributes 

!• The problem should require the addition 
of tw» nixed numbers. 

2* The problem should be written vertically 
Instruct ions should read "Find the sum 1 * 
or "Add." 

3« The addends should be two nixed numbers. 
One of these should be less than 10; the 
other should be greater than 10 but less 
than 100. 

A 

4. The fractional components of the nixed 
numbers should be proper fractions 
expressed in lowest terns* Their denomi- 
nators should be tw different numbers 
from this list: 2, 3 f 4, 5, 6, 8, 9* 
The denominators should have no com 
factor other than 1* 

5n The sua of the fraction components should 
be greater than 1* 




Response ^tributes 
I. Foi 



b* 



Ala alternatives should be nixed maskers* 
Fractions should be reduced to lowest 
tet 

Alternatives should be right justified 
and arranged in either ascending or 
descending order* 



2. Four alternative choices: 

a. The correct answer 

b. The result of adding the whole numbexs 
correctly but adding the fractions by 
adding the numerators and denominators 
separately 

c* The result of adding only the fraction 
components * 

d. The result of performing all the steps 
correctly except forgetting to add one 
to the whole number* component after 
changing the improper fraction to a 
nixed number 

3. Other possible responses; 

a. "Bone of the above" nay replace either 
a, b* c» or d. If used, this choice 
should appear in the fourth position. 

b« The result of choosing the correct 

common denominator but using an incorrect 
procedure to obtain the numerators 

(e.g.. 5 " **d | - JJ with 
11 



an answer of 19 



This nay 
replace either c or d»). 
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Code 

Skill 

Subskill 

Item Descriptor 



M5a-9a v 

Basic Mathematics 

Demonstrates an ability to add fractions 
Fraction addition: one-step application 



Stimulus Attributes 

1. The problem should present in short paragraph 
forts an everyday situation which requires a j 
one-step addition of fractions for its solution. 

2* There should be two or threeKaddends—either 
fractions or mixed numbers. At least one of 
the addends should be a nixed number. The 
value of each addend should be less than 100 . 

3, The fractional components should be proper 
fractions expressed In lowest terms. Their 
denominators should be two or three different 
numbers from this lists 2, 3, 6, * f 8, 

9, 10. 

4, The sum of the fractions should be greater than 

1. 

5, This problem may contain extraneous information. 

6, All or part of the data may be presented in a 
chart, table, graph, c* drawing. However, the 
mixed numbers needed for the solution mast be 
explicitly stated. Ho estimation should be 
required. Additionally, instructions such as 
M Refer to the graph' 1 must be specifically 
stated in the problem. 



Response Attributes 

1. Format: 

a. Alternatives should be fractions or mixed 
numbers. Fractions should be proper 
fractions. 

b. Alternatives should be right justified 
and arranged in either ascending or 
descending order. 

c. Denominate numbers should be used. 

2. Four alternative responses: 

a. The correct answer; the fraction 
component should be reduced to lowest 
terms. 

b. One foil should be the result of adding 
the whole numbers correctly hut adding 
the fractions by adding the numerators 
end denominators separately, this 
fraction may or may not be reduced to 
lowest to/ma. 

c. One foil should he the result of a wrong 
operation^ 

d* if extraneous information appears in the 
problem, one foil should reflect the use 
of all or part of such Information. Other- 
wise, this foil should reflect the result 
of performing all the steps correctly 
except forgetting to add to the whole 
number component after changing the im- 
proper fraction to a mixed number. 

3. Othtfr possible responses: 

a. Response d may be replaced by the result 
of choosing the correct common denominator 
but using an incorrect procedure to 
obtain the numerators* 

b. "None of the above" may appear in the 
fourth position replacing either a, c f or 

d, V 



ERLC 
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* t 

* 



Code 

SlMU „. 
Subskill 

It** D"SC*AptOT 



Wa-10 

Basic Mathematics 

Demonstrates nn ability to subtract fractions 
Frnct Ion subt raet ion s romputat inn 



Stimulus Mtri bnteg 

1, The problem should require the subtraction 
of a mixed number from either a whole or 
nixed number. 

2, The problem should be presented in vertical 
form, instructions may be? "Subtract" or 
"Find the difference." 

3, The minuend should be either a wholo or a 
* mixed number with a value between 10 and 

lft>, 

4, The subtrahend should be a mixed number which 
iu Xvhh than the minuend. 

5- The subtraction of the fraction should" require 
a regrouping step, 

6, The denomioator(s) of the chosen fraction(s) 
should be from this list: 2 f 3 f A, 5, 6, 8 f 
9 f 10. 12. If twv« fractions are used, their 
denominators should be different numbern 
from this list* 

7. All fractions used should be proper fractions 
expressed in lowest terms. 



Res ponse At tributes 

1 , Format : * 

i 

a. Alternatives should be either fractions 
or mixed numbers. All fractions should 
be proper fractions expressed in lowest 
terms. 

b. Alternatives should be right justified 
and ordered according to either ascending 
or descending value* » . 



2. Four alternative responses; 
a. The correct answer 



b. 



One foil should be the result of a failure 
to regroup. If the ttfnuend is a whole 
number, the fraction would be brought down. 
If the minuend is a mixed number, the 

would be correctly chosen but the 
smaller quantity would fce subtracted from 
the larger* 

One foil should be the result of a failure 
to record the regrouping step; the foil 
would be one greater than "he correct 
answer. 



One 



foil should be the sum of\he quantities. 



3. Another possible response: 

"None of the above" may be substituted for 'either 
a, b, c, or d, in the fourth toil position. 



ERIC 
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Code 



HSa-tQa 



Skill 

SubbMli 

Jtt'» Rescript or 



Hiifiit Mat!*cmatics 

PvtiKmstratPN an ability to nubtract tract tons 
Fraction subtract ion: one- step application 



Stimul us ^|t£lhu C 1MB 

1* The problem should present in short paragraph 
form a real -world, situation requiring for its* 
solution a om^srep subtraction involving 
fractions. 

2. The minuend should be either a whole or a 
mixed number, Its value should be between 
10 and 100. 

3. The subtrahend should be a nixed number leas 
than the minuend. This fraction component 
should be greater than the fraction in the 
minuend if one exists. ' 

4. Th* denominators of the fractions chosen 
should be from this list: 2, 3, 4. 5, 6, 
8, 9, 12. If two fractions are used* their 
denominators should have rto common factor 
other than 1. * * 

All fraction components should be proper 
fractions expressed in lowest terms* 

b* Extraneous information «ay appear in this 

problem* 

7* Ail or part of the date my appear in a 
chart, table, or drawing* If ao, specific 
instructions such as "See the drawing*' 
must be included in the problem. 



K eftfigjtse Attrib utes 
1 , Format : 



a. 



b. 



Alternatives should beQ?Hher fraction* 
or mixed numbers. All reactions should 
be proper fractions expressed In lowest 
terms* 

Alternatives should be right justified 
and ordered according to either ascending 
or descending value. 

Denominate numbers should be used when 
appropriate* 



Four alternative choices; w 
a* The correct answer 

b. One foil should be the result of a failure 
to regroup. When the minuend is a whole 
number, this would result in simply bring- 
ing down the subtrahend fraction. Vhen 
the minuend is a mixed number, this would 
result in a correct L.C.D. hut the 
smaller quantity would be subtracted from 
the larger. 

c. One foil should by^the result of adding 
the two quantities. 

d. If extraneous information appears in the 
problem* one foil should reflect the use 
of all or part of such data. If not* 
this foil should be the result of a 
failure to record tue regrouping step- 
resulting in an answer 1 greater than 
the correct answer. 



3. Another possible responses 

**None of the above" may appear as the 
fourth choice replacing either a, c, or 
d. If used, this alternative should 
appear in the fourth position. 
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Code 



Skill 

Subnkili 

Item Descriptor 



Basic tfatheMtics 

Demonstrates an ability to multiply fractions 
Fraction multiplication: computation 



Stimulu s Attributes 

1. The problem should require the 
multiplication of * fraction 
and a sliced number. 

2. The problem should be stated in 
sentence forts; use the word 
"product." 

3. The fraction should have i as the 
numerator and either ?, 3 t or 4 
as the denominator. 

4» The mixed number should be less than 10. 
Its whole number component should not 
be evenly divisible by the denominator 
chosen in 3 above. Its fractional 
component should have 1 an the numerator 
and a denominator of either ?, 3, or 4, 

However, the denominator should not be 
the same as that chosen in 3 above* 

r u The number** selected should 

necessitate a reducing or cancellation 



step (i-.g. 



4 



Keujuinse Attributes 
1» Format; 

a. Each alternative should be 
expressed as either a proper 

f * ac t ion • a vhult.' number, or a 
mixed ma^ber. All frartions 
Should be reduced to lowest 
terms. 

4 

b. Alternatives should be right 
justified and arranged according 
to either ascending or descending 
order. 

2. Four alternative responses; 

a, The correct answer 

b* One foil -should reflect the 
result of multiplying one 
factor by the reciprocal of 
the other factor. 

c. One foil should be the whole 
number plus the product of 
the two fractions. 

d. One foil should reflect" the 
result of adding the two 
numbers. 

3. Other possible responses: 

a. "None of the above" &ay 
replace either a v b ? or d. 

b. One foil should reflect an 
t-rjrur In changing a mixed 
number to an Improper fraction, 
or vice versa. This foil may 
replace b, c, or d. If used 
this foil simuld appear in the 
fourth position. 



55 
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Skill 

Hero !VM'r!pti«r 



nasic Nathemat Ivn 
beaonstratv* an abilitv 
Fr.u i ion multiplication: 



St 



imulu^ Attr\buteN 



1, The problem should present In short 
paragraph fons a real -world situation 
which requires thv applicant to find 
a Van «f a pnrt of a quantity. 

2# Two proper fractions .should bo 
given, 

3. The word names of the fraction* 
should he used in the problem 

• ^ stem, 

4, The depots i na torn of the fr actions 
chosen should be two different 
numbers from the list: 3 f 4 f 5 # 

h, 8. One*.«f the fractions may 
be a unit fraction. 

The correct answer may be a whole 
number , a mixed number, or a fraction. 

6, The correct answer, should not 
require a rounding process, 

7, Extraneous information may appear 
in the problem. 



to multiply fractions 

imv- ur two-step application 

R esponse Attributes 
1 . Format : 



a. The choices should be right- 
justified and arranged in 
either ascending or descending 
order, 

b. Denominate numbers should be 
used when appropriate. 

c Fractions appearing in the 
choices should be proper and 
reduced to lowest terms. 

Four alternative responses: 

a. The correct answer 

b. One foil should reflect the 
result of finding the difference 
of the two fractions and then 
multiplying by the whole number. 

c. One foil should be the result 
of multiplying the whole number 
by one of the fractions. w 

d. If extraneous information appears 
in the problem one foil should 
reflect the use of all or 

part of such information. If 
not, the foil should be the 
result of multiplying the whole 
number by the other fraction* 



3, Another possible response; 

"None of the above" may appear in 
the fourth position replacing cither 
a, b, c # or d. 
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Code 
Skill 
,Subskill 
item Descriptor 

Stimulus Attributes 



Ba»ic Mathematics 

fcemonst rates an ability to divide 

Fraction division? computation 

r 



fraction* 



1. The problem should require the 
division of a fraction by another 
fraction* 

2. The problem should be written in 
either horizontal or sentence form. 
If written in horizontal form, 
instructions should read "Divide" 
or "Find the quotient." 

3* The divisor and dividend should be 
proper fractions expressed in 
love at terras. 

4. The denominators of the fractions 
should be two different numbers 
froa this list: 3, 6, 7, 8, 9, 12. 

5. Neither of the fractions should be 
a unit fraction* 

6. The quotient should be either a 
fraction or mixed number* 



Response Attributes 

1 . Format ; 

Alternatives should be right Justified 
and arranged in either descending or 
ascending order. 

2. Four alternative choices: 
a* The correct answer 

b. One foil should be the result 

of multiplying the two fractions. 

c. One foil should be the result 
of multiplying the divisor by 
the reciprocal of the dividend. 

d\ One foil should be the result 
of finding the L.C.D. of the 
two fractions and the correct 
equivalent fractions but 
then malting an error in the 
computation process. 

3. Another possible response: 

"None of the above" may replace 

either a o£ d . This alternative should 

appear in the fourth position. 



Code 



skin 

SubHkiil 

Item iH'Scriptor 



Basic Mathematics 

Demonstrates an ability to add, subtract, multiply, and divide whole 
numbers, decimals, and f tar t ions 

Simplifying a mathematical expression using properties of operations 



St ipul Att rib ut ea 

1. The statement should be symbolic and 
written horirontally. Instructions 
should direct the applicant to 
determine the value of tht* 
expression. 

The problem nhould be constructed 
to reflect the application of 
at i*»ast two structural properties 
»(r,g, t distributive, associative* 
Inverse), 

1. The arithmetic should be simple if 
Htrm tural properties are used, but 
cuapl leafed otherwise (e*g»» 3.47 -r 

1*53 * 5 and 3 % | - 1). 

The expression should require the 
use of at least one pair of 
parent hesest 



Response Attribute s 

1 . Format : 

Numerical answers should be aligned 
by units \>lace and arranged in qit her 
asL- ending or descending order* 

2, lour alternative choices: 

a. The correct answer 

b. One foil should. reflect a 
procedural error involving the 
parentheses, 

c. One foil should reflect a 
procedural error involving 

t order of operations. 

d. One foil should reflect a 
computational error; this may 
involve a failure to perform 
one of the steps* 
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Skill 

Suhsktll 1 
Item Descriptor 



Basic Mathematics 

Demonstrates an understanding of the meaning oT fractions 

Fraction meaning : order 



Stltnulud Attributes 

i 

1. The problem should ask the applicant 
to determine which of four fractions 
has the least or greatest value. 

2. The data should be presented in the 
alternative choices* 

3. Denominators of the fractions should 
be either less than 20, pr a 
multiple of 10 less than or equal 
to 100, or o multiple (2, 3, 

4» 5. or 10) of the denominator of 
the correct answer. 



Response Attributes 

1. Format: 

a. All alternatives should be 
proper fractions expressed in 
lowest teres. 

b. The alternatives should be 
right justified. 

c. The alternatives should not 

be arranged in either ascending 
or descending order. 

2. Four alternative choices; 

a. The correct answer 

bp One foil should be the 

fraction with the least or 

greatest value depending 

on the nature of the question. 

The correct answer and this , 

foil should have the same 

numerator, 

c. One foil should have a numerate r 
and a denominator greater (lest, 
than the numerator and the y - > 
denominator of* the correct / 
answer; and either the nu&e/ator 
or the denominator should be 

a multiple of or a factor of 
the numerator or denominator in 
the correct answer* 

d. One foil should have the same 
denominator as the correct 

- answer but have a greater 
(smaller) numerator. 
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ERIC 



U>de 
Skill 

Stth^kill 

Hem JU's* riptur 



Bah ic Hathemat ics 

Demonstrates an understanding of the meaning of fractions 

Fraction meaning; model interpret at ion 



St Unit 1 us At t r Ihu it e n 

1. This problem should require the 
applicant to determine which of 

tour pari i nil y~»haded figures 
iv.*i e>.evi! n the same fraction. The 
numeric name of the fraction should 
not be given* 

2. Four figures (circles and/or 
polygons > should be used. Two 
similar itgures may be used provided 
that there is an obvious difference 

in their areas and/or in the orientation 
of the shaded portions. 

1. The figures should be divided into 
a number of equal parts* Some of 
these parts should be shaded* The 
ratio of the number of shaded parts 
to the total number of divisions 
will determine the fraction which 
the figure represents. 

4. St- lection of figures: 

p. One figure should be the 

"base" for construction of the 
other figures. This base 
figure should represent a 
proper fraction In lowest 
terns* Its denominator should 
be either 3, 4, or 5. 

b. One figure should have the same 
nuctber of shaded parts as the 
base figure. The size of the 
shaded area in this figure 
should not equal the, size of 
the shaded area in the base 
figure. This figure may or 
may not represent the same 
fraction as the base figure. 

e. Oqfr figure should have a number 
of shaded parts which is a 
multiple of the number of 
shaded parts in the base 
figure. This figure may or 
may not represent the same 
fraction. 

d. One figure should have a shaded 
nrea equal in size to that in 
the base figure. It should 
also have the same number of 
shaded parts a. the base. 
This figure may or may not 
represent the same traction. 

The figures should be labeled Figure 
1, Figure 2, etc. However, they should 
not be numbered according to 4 a-d- 

6. Care .should he taken that there, 
should be only one fraction which 
has equivalent representat ions. 



Re sponse Attributes 
1 . Format : 



< 



a. Responses should be statements 
which explicitly state which 
figures represent the same 
fraction. Statements which 
refer to a portion of the 
figures should read: "Figures 
represent the same 

i Taction*" 

b. Responses should be randomly 
ordered. 

Four alternatives % one of these 
will be the correct answer. 

a. One choice should be an explicit 
statement naming the figures 
which have an equal number of 
shaded parts but which do not 
have shaded areas which are 
equal in sice. 

b. One choice should name the base 
figure and the figure containing 
a number of shaded parts which 
is a multiple of the number of 
shaded parts in the base figure* 

c. One choice should explicitly 
name those figures having 
both an equal number of 
shaded parts and an equal 
shaded area. 

d. gaclrof these figures represents 
a different fraction* 

There should be only one choice 
which is a true statement. 
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Cadi 
Skill 

item Descriptor 



Basic Matlutaat icn 

Demonstrates an ability to use fractions 
Fraction use; ratio, one-step 



St lm t^uH Attributes 

1. The problem should present in a short 
paragraph a real-world situation 
involving ratio. 

2. T\u> ratio and one proportionate • 
part should be given. The applicant 
should be asked to find the amount 
of the other part* 

3. The ratio should consist of 2 whole 
number* greater than 1 but less 
than ID. They should have no common 
factor other than 1. 

A. The number representing the "part* 
should be a whole nusfcer having no 
more than 5 digits and no more than 
3 significant digits* 

5. It should not be necessary to perform 
a rounding process in order to 
calculate the right answer* 

6. Extraneous information say be 
included in this problem. 




Response Act ributes 
1 , Format : 

a. All numerical choices should 

be right justified and arranged 
in either ascending or 
descending order. 

b. Denominate numbers should be 
used when appropri* 

JZ. Four alternative respo^es : 

a. The correct answei 

b. One foil should be the result of 
reversing the ratio. 

> 

c. toe foil should be the result 
of treating the "part" as a 
total. 

d. If extraneous information 
appears in the problem, one 
foil should reflect the use 
of all or part of such 
information* If not, this 
foil should be the result of 
treating the "part" as a 
whole and considering the wrong 
number from the 2 ratio numbers. 



3. Another possible response; 

"None of the above" may appear 
as the fourth choice replacing 
either a, b, c, or d. 
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Cock* 

Skill 

5iibi;kill 

Itrm Descriptor 



Basic Mathematics 

Demonstrates an understanding of the meaning oi^^rcents 
Percent meaning: equivalence to fractions 



Stimulus Attributes 



I, 



The problem should present in short 
paragraph form a real-world 
situation which requires the applicant 
to change a proper fraction to its 

percent equivalent* » 

Both t%* numerator and the denominator 
of the fraction should appear In' 
the problem written in their word 
names (e»g«» four, not 4). The 
resulting fraction should be in 
lowest tei 



4, 



5. 



The following fractions should not 

113 12 1 1 

be used: ^> £t y y y and -jg- 

or any multiple of -jj. 

If a rounding process is required* 
the problem stem should state that 
the answer should be rounded to the 
nearest tenth of a percent. 

Extraneous information may appear 
in this problem. 



Response Attributes 

1 . Format : 

a. Ail numerical choices should 

use the percent sign. Fractional 
percent s should be rounded to the 
nearest tenth of a percent. 

b* Choices should be either right 
justified or aligned according 
to the decimal point. 

c* Choices should be arranged in 
either ascending or descending 
order. 

2. Four alternative choices 5 

a. The correct answer 

b. One foil should be the result 
of converting the fraction to 

a fraction other than hundredths 
or incorrectly converting from 
a decimal to a percent* 

c. tee foil should reflect the 
result of reversing the numerator 
and the denominator, 

d. If extraneous information appears 
in the problem, me foil 
should reflect the use of all 

or part of such information* 
If not, the foil may be the 
result of changing a unit 
fraction with the correct 
denominator to a percent, 

3. Other possible foils: 

a* Except in a situation where 

rounding is required, **Hone of the 
above* may be i*ed as the fourth 
alternative to*Yeplace either 
a, c, or d» 

b. Response d may be replaced 
by the result of using only 
the numerator of the fraction. 
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GO 



Cod** 

Skill 

SubskiU 

Itrm Descriptor 



Mfrb-3* 

Basic Mathematics 

Demonstrates an understanding of th*> meaning of percent 
iVrcent waning: modri interpretation 



Stimulus Attributes 

1. THe problem should be a real- 
world situation in which the * 
partitioning of a total quantity 

is depicted In a graph or a drawing. 

2. The situation should be presented 
in short paragraph Cora and should 
require an approximate determination 
of what percent a part is of the 
whole. 

3p The part should be comprised of 
at oost three sections or all but 
one section* 

4- The partitioning of the whole 
should be such that the percent 
can he determined by visual 
observat ion* 

5, The correct answer should be restricted 
to one of the following percent a: 

25, 33, 67, 75, or a multiple of 10. 

6, Data which would permit an arithmetical 
computation of the answer should not 

be provided. However # eKtraneous 
information may be included in the 
problem statement. 

7, The problem question should state 
that only an approximate answer 
is required* 

8p Included in the problem statement 
there should be an explicit 
instruction such as "See the graph/' 

9- The graph or figure should be 
labeled. 



Response Attributes 

1 , format : 

a* Alternatives should be written 
as whole number percent a, 
using the symbol X. 

b. Alternatives should be right 
justified ami arranged in 
either ascending or descending 
order. 

2, Four alternative choices: 

a. The correct answer 

b, One foil should be the number 

of sections which comprise the part. 

c« One foil should be the complement 
of the correct answer* 

d. One foil should require a 
discrimination with respect 
to one of the following: 0 V 
10, 25, 33, 50, 67, 73, 90, 
100. The difference between 
this foil and the correct 
answer should be at least 5* 

3, Another possible responses 

"None of the above" may replace 
either a, b, c, or d. If uued, 
this alternative should' appear in 
the fourth position. 
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Code 

Skill 

Subakiil 

Item !)* script or 



Batilc Mathematics 

Demcntst rates the ability to use ptrcents 
Percentage: all three casus; one-step 



SHmujLug Attribute s , 

1, The protlem should present a rekl- 
world task which involves sol vim 
one of the three cases: find 
percent , percentage, or base* 

2. The> numbers chosen should be 2- or 
l-djlgit whole mashers which have no 
cosaon factor other than 1, the 
number representing the base 
should not be a factor of 100. 

3. Neither the percent Involved in the 
problem nor the computed rate 
should be less than 1% or greater 
than 1000X. 

4, The problem should require that the 
answer be rounded to the nearest 
whole percent or whole number. 

5- The last non-zero digit In the 
computed answer should not be 5. 

6. Extraneous information say appear 
in this problem. 



Re sponse Attributes 
1, Format: * 

a. Denominate numbers should 
be used when appropriate* 

b. Numerical choices should be 
right justified and arranged 
in either ascending or 
descending order* 

2» Four alternative choices: 

a. The correct answer 

b* The result of a misinterpretation 
of the problem. For example* 
treating a whole number as a 
percent or a percent as a whole 
number (e.g., 7$ x .36 * 42). 
This foil eouii reflect the 
omission or misplacement of 
the decimal point. 

c. Th* result of rounding 
incorrectly. For example, 
rounding the quotient 
expressed as a decimal to 
the nearest whole number 
rather than rounding the 
percent to the nearest 

whole ntaber or rounding a whole 
number tV the nearest ten or 
hundred iWiteed of to the 
nearest unit. 

d. If extraneous information 
appears in the problem one 
foil say reflect the use 
of all or part of such 
inf ormat ion . Otherwise , 
the foil should be the 
result of a computation error, 
for example, interchanging 
the roles of the dividend 

and divisor In a division 
problem or performing the wrong 
operation. 
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tod I! 

Skill 

Subskill 

Item Dewrriptur 



Basic Mathematics 

^Bemenstrates an ability to obtain data from a thert or graph 
Table, graph, etc. : obtain data 



( 



Stimulus Attribute s 

1* The problem should present in 
abort paragraph form a real* 
world situation. which requires 
the applicant to obtain data from 
a chart, table, or graph. 

2, If a graph is used, it should be 
either a bar or a line graph, 

3. Specific instructions in tfee problem 
stem should refer the applicant to 
the table, chart, or -graph. 

In order to maintain a reasonable * 
level of complexity the range of 
the t&ble or graph should be from 
a * x 5 grid to an $ x 10 grid. 

5. The table or graph mist be clearly 
labeled, including the ordinate 
and abicissa. 

6. The data sources should be ba*ed 
upon a scale. The scale nust be 
clearly stated — either on the graph 
or in the label. It should be 
necessary to use the scale to obtain 
the correct answer. 

7. The data obtained may require inter- 
polation, 

g. Extraneous information should be 
included in this problem. 



Response Attributes 

1, Format: 

a. Numerical choices should be 
either right justified or 
aligned according to the 
decimal point. 

b. Choices should be ordered 
according to either ascending 
or descending value except 
when the nature of the problem 
dictates that they should not 
be ordered. 

c. Denominative numbers should 
be used when applicable, 

d. Commas should be used in 
numbers having four ox more 
digits. 

2. Four alternative responses: 

a. The correct answer 

b. One foil should be the result 
of a misinterpretation of the 
problem. 

c. one foil should reflect an 
error in using the data 
source. The foil should be 
the result of moving one 
column and/or one row away 
from the correct solution. 

d. One foil should be the result 

of an incorrect use of the scale. 
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Code 

Skill 

Suhskill 

Item lK»nrri jitor 

St Imulua At tributes 



Basic Mathematics 

Demonstrates en ability to interpret 

Table, graph, etc < : /Obtain data and 



e , graph t t- t 1* * : >i>b t a i 

r < 

< 



1. Hie problem should present a real 
world situation with the data 
presented iij either a graph or a 
table, The problem statement 
should be in abort paragraph form. 

2. The problem should require the 
determination of data from the 
graph or table and the utilisation 
of the data* 



3. The solution should not require^ the 
determination of more than three facts 
from the graph or table. 

4. The solution of the problem should 
Involve one or two computational 
steps* using the data obtained 
from the graph or table. 

5. Included in the problem statement 
there should be an explicit Instruction 
such as "see sraph." 

ft. If a graph is used t it may be either 
a bar* circlet line* or pictography 

7. To maintain a reasonable level of 
complexity the range of the table 
or graph should be from a 4 x 5 
grid to am 8 % 12 grid. 

8. Data may be presented as whole 
numbers, decimals* or percent s. 
Each fact should have not more 
than threi* significant digits. 

9. The graph or table should be labeled. 



data from a graph or table 

so lve one- or two-step problem 

Respo nse Attributes 

1 . Format : 

j* The choices should be right 
justified and ordered by 
either ascending or descending 
value. 

b* The numerical answers should 
be appropriate to the situation 
presented; denominate numbers 
should be used when applicable* 

c« The number of significant 
digits should be consistent 
with the problem situation. 

2. Four alternative choices: 

a. The correct answer 

b. One foil should be the result 
of obtaining the wrong data. 

c One foil should result from 
using the wrong operation, 
incorrectly performing the 
correct operation, or falling 
to complete both steps of a 
two-step problem* 

d. One foil should be the result 
of a computational error. 
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Code 



M f id~l 



Skill 
SuhskiH 



Basic Haihcmath* 

Demonstrates an ability to solve measurement problems 

length, capaUty, ami wvigb^: pnt^wtiT eoimri' Jen via muitipl ical ion 
or division 



1. The situation nhuuld invoiveVa measurement 
of weight, capacity, or length. The problem 
should be stated in sentence or\*hort para~ 
graph form. 

2. The problem should require trtir^^nversioH of 
either (a) a measurement expressed in term** 

of two units to its equiyalent In terras of thr 
n ma Her nf the units, fix (b) a Measurement 
expressed in turns of one uni 
equivalent in terms of two uni 



lit tc\its 
mirs. \ 



3, Cnsmmn abbreviations} for customary units 
may be used. Metric units »ho«id not be 
abbreviated. 

4. The nature of the conversion should be 
expliclty stated in the problem stem* 

A one-step conversion should be sufficient 
to reach the correct solution. 

6. tf thr conversion involves division* the 
me ^inurement should be selected so that 
there Is no remainder after one decimal 
place* 

7. The tntuHurements should be expressed as 
whole numbers* 

8. A table including the conversion factors 
for the units involved should be provided* 

9. Ail or part of the data may be presented in 
a chart or a drawing. If so, specific 
Instruction* wurh as "ftefer to the drawing" 
should appear in the problem statement. 



1 . Format : 

a. All choices should be expressed in term* 
of the unit(s) requested in the problem 
stirs. •< 

b. Common abbreviations may be used to express 
U.S. Customary utftts. Word names Hhould be 
used for the metric units, 

c. Alternatives should be right justified with 
respect to each unit and arranged in either 
ascending or descending order. 

2, Four alternative responses. 

a- The correct answer m 

b. The result of not utilising the smaller unit 

c. TJ?e result of using the inverse operation in 
the conversion process J? 

d. If the units are in tM English system, 
the result of treating the smaller unit 
as a decimal equivalent <4, 5 ft.- 4 ft* 
5 in*); if the units are in the metric 
Nystem, the result of using im incorrect 
conversion factor 

3* Another possible response: 

"None of the above" may replace either a. b, r, 
or d, T - alternative should appear as the 
fourth ' 
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Skill 

Subskill 

4tt»m iVsi'riptor 



Basic Mathematics 

Demonstrates an ability to solve meaHureroent problems 

Length, capacity, and weight : two units; one-step operation with 
regrouping* addition or subtraction 



Stimulus Attri butes 

1, The problem should involve finding either 
the sum or the difference of two ^measure- 
Rents. The unit measurements may be either 
length, weight, or capacity. The problem, 
| should be stated in sentence or short 
IparagsAph form. 

Eacl/ measurement should be given in terms % 
of /wo units. These must be reasonably 
r (mated (e.g., lbs. and oe, , not tons and oz.). 
Ttric units should not be abbreviated, 

Only one conversion step should be necessary 
to reach the correct solution. 

4. A table including the conversion 
factor needed should be provided. 

5. All or part of the data may appear 
in a chart or drawing. If so, 
specific instructions such as 
"See the drawing" wist appear in 
the problem statement. 



Response Attributes 

1, .Format; 

a. The choices should all be in terms 
^of either one or both of the units 

used in the problem. Metric units 
should not be abbreviated. 

b. The choices should be right justified 
with respect to each unit and arranged 
in either ascending or descending 
6rder« 

2. Four alternative responses; 

a. The correct answer 

b. The result of using an incorrect 
conversion factor (e.g., 1 lh. m 10 
osc., ans. li lbs. 6 02.) 

c. The result of treating the 
:mits as two separate problems; 
in the subtraction ©ode, taking 
the smaller number from the 

l larger; in the case of addition, 
failing to record or "carry over" 
during the regrouping process 

d. One foil should be the result 
of using the inverse operation. 

3. Another possible response; 

"None of the above" may appear as 
the fourth choice repiscing 
either a, b t c, or 4. If used, this 
choice should appear in the fourth 
position- 
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Skill 

SubnklH 

Item Ucticrlpftoi 



MVMIi 

Basic Mat nr mat its 

nemMnKtrates an ability to solve measurement problems 

Length, capacity and weight; two~or ihrw-step problem combining 
operation(s) and ecmverslon(s) 



1. The problem should present in short 
paragraph form a rt»al-world situation 
involving a measurement of either 
capacity, wight, or volume. 

2. The p rob lea should be solved by 
either; (a) one or two operations 
nnd one conversion, or (b) one 
operation and tw conversions. 

3. The major ercphanis of the problem 
should be upon the conversion 
process(es). Thus the operational 
aspects should not involve unduly 
complicated confutation. 

4. A table containing the needed 
conversion factors should be 
provided. 

5. If the problem is intended to 
-require two conversions then the 
table sh nld not include a direct 
conversion from one unit to the 
other (e.g., if the problem requires 
a conversion from inches to yards, 
the table should not include 

I yard * 3h inches). 

6. I \ 9 situation may require that the 
ai twer be rounded either to the 
nearest whole number or to one 
decimal r**re. 

7. The situation may require a 
"sufficient" whole number 
answer rather than a mixed number. 



Hesponse Attributes 
1. Format: 



b. 



The alternative* should K» 
consistent with the item 
situation; either whole or 
mixed denominative numbers 
should be used. 

Choices should be right justified 
and ordered ty either ascending 
or descending value. 



2. Four alternative responses; 



The correct answer 



d. 



One foil should reflect a 
failure to make the final 
conversion step. 

one foil should reflect 
either c misinterpretation 
of the problem or a failure 
to regard some of the 
information. 

One foil should reflect the 
use of a wrong operation at 
some point in the computational 
processing. 
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Code 

Skill 

SubsMH 

Item Dem-riptor 



Bun it- Mathematics 

IVoonst rates the ability to solve measurement problems 
Area and perimeter; application of formula 



Stimulus Attributes 

1. The problem should present in a 

shurt paragraph a real~world 
situation which requires the 
applicant to determine which of 
three rectangular dimensions 
will result in the greatest 
area fur the least perimeter. 

2. The data should be presented in 
the alternative choices. 

3. Dimensions should be presented 
as 2-digit whole numbers which 
are multiples of either 10 or 

5. 

6* Metric units should not be 
abbreviated* 

5. Dimensions for a square should not 
be Included, 



Resp onse A t tributes 
1 . Format : 



The dimensions should be 

presented as w by 

Dolts q> 



b. 



measurement should fce given* 

The choices should not be 
ordered according to area 
size. 

Metric units should not be 
abbreviated. 



2, Four alternative responses: 

a* The correct answer 

b» Dae foil should present 
dimensions which result in 
a perimeter equal to that in 
the correct answer and an 
area less than that in the 
correct answer. 

c. One foil should present 
dimensions which result in an 
area equal to that in the 
correct answer and a perimeter 
greater than that in the correct 
answer* 

d. The statement « "The apswer cannot 
be determined from the given 
information/' ' 
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Code 

Skill 

Subakill 

Item Descriptor 



N«Hl-2tt 

Basic Mathematics 

De mon fit rates an ability to solve measurement problemy 

Area, perimeter, volume: application of formula and a conversion or 
one- step problem 



Stimulus Attributes 

1. The problem should present in short 
paragraph form a real-world ituation f 
which requires the applic .at to find 

the area of a rectangle, the perimeter 
of a polygon (at mat 8 sides) or 
the volume of a rectangular box in 
one unit; and to convert the 
measurement to another unit or solve 
a one~gtep p rob lea* 

2. The dimensions of the figure should be presented 
in a drawing. Each dimension should be a 2-diglt 
whole number, except hi least on * dissension of a 
volume problem should not be a 2-Higit number. 

3. The problem stem should contain specific Instructions 
referring the applicant to the drawing* Coasson 
abbreviations for customary units may be used* 

, Word names should be used for metric units. 

4. The solution of the problem should involve a 
conversion from a standard unit of measure 
(e.g. , square feet) to another unit of measure 
(e.g*, square yards) or to a nonstandard unit 
of measure (t*.g>, seating capacity or gallons 
of paint)* 

5* Th*> con/ersion factor should be presented in 
• the problem stem. 

6. Thv dimensions of the figure should be selected 
so that the product or sum of the dimensions 
is not a whole number multiple of the conversion 
factor. 



Response Attributes 

« 

1 . Format $ 

a. All choices should be whole 
numbers* They should be right 
justified and arranged in 
either ascending or descending 
order* 

b. All choices should be denominate numbers > 
specifying the result of the conversion* 

c. Metric units which appear in the responses 
should not be abbreviated* 

2* Four alternative responses: 

a. The correct answer 

b. One foil should be one more or one less 
than the correct answer reflecting in- 
correct rounding in the conversion process. 

c. One foil should be the result of using the 
wrong formula* for example, finding the 
perimeter rather than the area and then 
converting correctly* 

d. One foil should reflect only the application 
of the formula, for example, finding only 
the area of the rectangle* 
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Cud i» 

Skill 

Subskill 

Item Descriptor 



MSd-1 

$astc Matbemat irs 

Demonstrate* an ability to solve measurement problems 
El spued time 



» 

1. The problem should present in 
short paragraph form a real- 
world situation involving the * 
elapsed time between two events. 

2. The specification of each event 
should involve two units of time 
{e.g., hours a*d minutes* yearn c 
and months, weeks and days, 

or days and hours). 

3. Except for a.m. and F*b* 
abbreviations, units should 
be written out in the problem 
stem (e.g., years, not yrs.). 

4. The two events should not be 
specified in the same time 
cycle as determined by the nature 
of the problem, for example, 10 a.m. 
and 2 p.m. would be In different 
cycles for an hours-minutes 
problem bnt in the same cycle for 

a days-hours problem. 

5. The specification of the events 
should be such that if an applicant 
electa to use a subtraction 
process to solve the problem, a 
regrouping from on* unit to another 
unit will be required. 

6. The specifications of the events 
should <fee such that the elapsed 
time should not exceed three time 
cycles as determined by the nature 
of the problem. 



Response Attributes 

1, Format: 

a. All choices should reflect a 
conventional method of 
specifying the time of an 
event in terms of units of 
time; common abbreviations 
should be used (e.g., 1:10. p.m., 
1 hr, 30 mln.). 

b. The numerical components of 
the choices should be right 
justified (by units) and 
arranged either according to 
time sequence or in ascending 
order according to length fcf 
time* 

2. Four alternative responses: 
- a. The correct answer 

b. One foil should reflect an 
independent determination of 
the difference of each unit, 
thereby avoiding the regrouping 
step, for example, finding the 
difference between hours and the 
difference between minutes as 
two independent problems. 

c. One foil should reflect an 
error in the subtraction process 

* whereby regrouping is avoided 
by subtracting a smaller 
number from a larger number. 

d. One foil should reflect a 
misinterpretation of the 
problem or a 'failure to 
note a precise detail in 

the statement of the problem. 
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Code 



Skill 

Subskill 

Item Descriptor 



Basic Mathematics 

Applies mathematical skills to solve real-world problems 
Comparison shopping: best buy 



Stimulus Attribute s 

1. The problem should present in short 
paragraph form a common task 
Involving comparison shopping. 

2. The situation should present a 
choice between different ways 
to package a product. 

3. The problem should ask the applicant 
to determine the choice with either 
the least or the greatest cost per 
unit. 

* 

4. The problem should not ask a question 
such as "Which is the best buy?" 
unless ''best buy" is explicitly 
definea in the statement of the 
problem. 

5. The data, should be presented in the 
alternative choices* 



Response Attributes 

1 . Format : 

a* Each choice will provide the 
following data: the unit 
(item or measurement), the 
number of units, and the total 
cost. 

b. The number of units in the 

four choices should be different 
but have a coma on factor (p) 
other than 1. 

Cm The total costs should be 
different* 

d. The numerical units and prices 
should each be right justified* 

e. The alternatives should be 
arranged randomly* — 

I 

2. Four alternative responses: 

a. The correct answer, which should 
not have the common factor (p) as 
the number of units; if a division 
0 process is used, the correct answer 

should be determined by examining 
either the first or. second d ig it 
in the quotient 



d. 



In one foil the number of units 
should differ from the mnubvr 
of units in the correct choice 
by the common factor (p) . 

In one foil the number of units 
should be the common factor (p) 

In one foil the number of units 
should be a multiple ol the 
number of units in a, b, or r. 
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Skill 



Basic Mathematics 



Subskill ' Applies mathematical "kill* to solve real-wild problems 

Item Dr*» rtptor Sequence oVwnwy transact ions 



Stim ulus Attributes 

1. The piobletn should present in short 
paragraph form a eoamon real- 
worlc" task which involves a 

Hi'uu.>nvt* ol money transactions. 

2. The problem should involve at 
least u? additive transactions 

" and at least two sub tractive 
transactions. 
• 

3. One of the subtraction steps should 
involve a whole number amount 
written without decimal places 
(e.g., $75, not $75,00); one should 
involve a dollar and cents amount 
(e.g.. $396.58), 

4. One of the addition steps shoul4 
involve a whole number amount 
written without decimal places 

/(e.g. ♦ §80); one should be a dollar 
and cwuts amount (e.g., $10.57), 

5. At no point in the sequence of 

~-*/-Mons should the amount be 
less than zeto. * 

6. If the*camputational steps are 
* performed in sequential order, 

each computation should require 
regrouping in addition or in 
t subtraction. 

1, The range of the transact l cms 

should be $1 to $1000, 



R esponse Attribute s 
i. 



Format: 



a. Alternatives should all be 
money amounts written in 
standard form with * "h 
dollars and cents. 

b. Alternatives should be right 
justified and arranged in 
either ascending or descending 
order. 

Four alternative responses: 
a. The correct response 



4. 



V 



The result of treating either 
the subtraction or the 
addition of whole dollar 
amounts (or both} as a cents 
amount 

The result of omitting one 
of the transactions 

The result of reversing the 
" transactions, i.e., adding 
rathe* than subtracting and 
vice versa 
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Code 

Skill 

Subskill 

Item rk*srr iptor 



M f «~J 
- Basic Mathematics 
Applies mathematical 
Rati' 



skills to solve real-world problems 



Stimulus Attributes 

1. The problem should present In short 
paragraph form a real-world task 
Involving a rate- time situation. 

2. The product and one component should 
be given s The task should be to 
find the missing component. 

3* The solution should be reached by 
a one- step division operation* 

4. All data given slould be whole 
numbers* 

5. Numbers used should not exceed five 
digits. 

6. The wording should explicitly 
state that an estimation or 
approximation is being requested* 
If appropriate, terminology such 
as "rounded to the nearest 

hour" mav be used. 

1. Neither the decimal .5 nor .50 

should appear in the exact answer. 



R esponse Attributes 

1 , Format : 

a » All choices should be denominate 
numbers* 

b. Alternatives should be aligned 
according to the decimal point 
and arranged in either ascending 
or descending order. 

2. Four alternative responses; 

a. The correct response should 
be rounded to the nearest 
whole number. 

b. One foil should be either 10 
times or 1/10 the correct 
answer. 

c. One foil should be 'the result 
of the correct operation, 
but, with the positions of 
dividend and divisor reversed. 

d* One foil should be the result 
of multiplying the two numbers. 
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Code 

Skill 

Subskill 

Item H*'«rrlptor 



M!n<~<* 

Baaic Mathematics 

Applies mathematical skills to solve real-world p rob lms" 
Average 



Stimulus _At tributes 

1. The probl em should present in short 
paragraph form a real~wo/ld situation 
which requires the applicant to 
find the average of a group of whole 
ambers. 

2. Either four or five numbers may 
be used. One of these should be 
repeated. Zero say be used once— 
if appropriate— as It is in grades » 

3. The numbers chosen should be consistent 
with a realistic situation. If data 
refers to measurements of length , 
weight* etc*, no conversions should 

be required to find the average. 

4. The numbers chosen should not 
exceed 3 digits, nor should 
all the numbers be l~digit 
numbers, * 

5. Regrouping should be required at 
least once during the addition. 

6. The average of the numbers should 
not be a whole number. 

7. The problem should require that 
the average be rounded to the 
nearest whole number- 

8. The decimal part of the quotient 
should not bp .5, .50, etc. 



Response Attributes 

1 . Format : ' 

a. The alternatives should be right 

justified and arranged in either ascend- 
ing or descending order. 

2. Four alternative choices: 

a. The correct answer 

b. One foil should be the result of round- 
ing incorrectly. If the correct answer 
has been rounded down, then the foil 
will be one greater. If the correct 
answer has been rounded up, then the 
foil will be one less. 

c. One foil should reflect the 
result of using all the addends 
to obtain the sum but using 

a divisor which la one less 
than the correct divisor. * 

d. The result of a failure to 
carry during the addition 

3. None of the foils should correspond 
to either the median or the mode. 
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Code 

Skill 

Subskill 

i 

Item Descriptor 



Basic Hathematics 

Applies mathematical skills to solve real-world problems 
Ratio: two-step 



Stigulug Attributes 

1. Th- problem should present in short 
paragraph form a real -world situation 
involving ratio* 

2. The ratio and the "total 1 ' quantity 
should be given* The problem should 
be the determination of one of 

the two parts. 

. 3* The ratio should be expressed 
» to . M 

4. The numbers used to express the ratio 
should be between I et& 10. They 
should have no common factor other 
than 1. 

5. The larger of the two ratio numbers 
should appear first* 

6. The number chosen to represent the 
total quantity should be a multiple 
of the sum of the ratio numbers and 
a multiple of at least one of the 
ratio numbers* The number of digits 
in this number may range from 2 to 4. 



Response Attributes 

■ - * 

1 t Format : 

X 

a* The alternatives should be 
whole numbers. 

b. Choices should he right 
justified and arranged in 
either ascending or descending 
order. — 

c* Denominate numbers should be 
used when applicable. 

2. Four alternative choices. 

a. The correct answer 

b. One foil should represent the 
"other part." 

c* The result of treating the 
ratio as a fractional part of 
the whole 

d. The result of performing only 

part of the necessary computation 

3, Other possible foils? 

s* "None of the above" may 

appear as the fourth alternative* 
replacing d. 

b. The result of dividing the 

total by one of the ratio numbers 



Code 



Skill Basic Mathematics 

Subskill Applies mathematical skills to solve real-world" problems 

Item Descriptor Scale drawing 



Stimulus Attributes Response Attributes 

1.. The problem should present in short Format; 
paragraph form a real-world situation 
which requires the interpretation of 
a scale drawing. 

Jk 

2. The data should appear in a scale 
drawing—a map, blueprint* or plot* 

3. The applicant should be asked to 
determine an approximate measure- 
ment when given the scale and the 
drawing* 

4. The measurement called for need not 
f be a "straight- line" distance; 
it may involve a sum (of as many 
as three measurements), or a 
difference* 

5. A fraction (either k or h) should 
be involved in the so!ution of the 
problem. Either the measurement 
should not be an exact multiple 

* T r of the scale unit or the unit of 
the scale should be a fraction 
(e.g., h n m 10 miles). 

6. The scale should be clearly presented. 
The unit of the scale should be shown 
with its corresponding value below 
it as: 

> ■ I 

1 cm - 10 meters. 

7. The problem stem should contain 
specific instructions to refer 
to the drawing. 




a. All numerical choices should 
be right justified and arranged 
in either ascending or 
descending order. 

b Denominate numbers should be 
used when appropriate. 

2. Four alternative responses: 

a. The correct answer 

b. One foil should be the result 
of using the wrong dimensions). 

c. One foil should be the result of 
using the wrong scale. 

d. One foil should reflect a 
computational error. 
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Code 

Skill 

Sub skill 

Item Descriptor 



MV-7 

Basic Ha thermal (cm 

Applies mathematical skills to solve 
Purchasing with multiple orders 



real -world problems 



1 . The problem should present in short 
paragraph form a real-world situation 
involving the purchasing of several 
items, jjotae of which are multiple 
quant it i**t». 

2. Two of the purchases shield be multiple 
orders. 

3. The p rub J em should require no ©ore 
than four computational steps for 
its solution. 

4. There should he no more than a total 

of three nonzero dibits in both factors 
in each of the two required 
multiplication steps. 

5. Some or all of the data may be 
presented in a chart, if so, the 
problem stem should specifically 
direct the applicant to the data 
source. 

b. This problem may contain extraneous ^ 
information. 

7, This problem may require an approximate 
answer « ✓ 



Resp onse Attribut es 

1 . Format : 

a. *11 choices should be money 
amounts aligned by the decimal 
point and arranged in either 
ascending or descending order. 

b, Commas should be used in all 
dollar amounts exceeding three 
digits. 

2. Four alternative responses? 

a. The correct anwwer 

b, One foil should be a dollar 
amount corresponding to the 
total number of items ordered, 

c. One foil should be the result 
of failing to Include a 
single item order. 

d, If extraneous information 
appears in the stem, one 
foil should reflect the use 
of all or part of such 
Information. If not, this foil 
may be the sum of the money 
amounts appearing in the stem. 

3. Another possible foils 

Either b f c f or d may be replaced by 
the result of associating the 
wrong quantity numbers with the 
prices- 
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Skill 



Basic Mathematics 



Subsklll 



Applies mathematical skills to solve real-world problems 



Item Descriptor Percent; two-step problem 

- - i • 

Stimul u s Attribute s 

1. The probles should present in short 
paragraph f cms a real-world 
situation which requires the applicant 
to determine either (a) the percent 

of increase or decrease which 
reflects a difference between two 
given quantities or (b) the result 
when a given percent of increase or 
decrease is applied to a given base 
quantity. 

2. The percent involved should be less 
than 1000% and should be a whole 
number percent* k f 

3. The numbers should be chosen so that 
the result of the multiplication 

or division process contains no 
more than three nonzero digits* 

4* This problem stay involve a rounding 
process* If so, the stem oust 
explicitly state how the answer is 
to be rounded, to the nearest 
dollar* tenth* etc. 

5. If a rounding step is required, care 
should be taken that the last non- 
zero digit in an exact answer not 

be the digit 5. 

6. All or part of the data my appear 
in a chart or table* If so, a 
statement in the probles should 
explicitly direct the applicant 

to the data source. 




Response Attributes 

1 • Format : 

a* Alternatives should either be 
right Justified or aligned by 
the decimal point* 

b. Choices should be arranged in 
either ascending or descending 
order* 

c» Denominate numbers should 
be used when appropriate* 

d. Comas should be used in whole 
number amounts having four or 
more digits. 

2* Four alternative responses for case a: 

a. The correct answer 

b. one foil should reflect the 
icsult of using the wrong 
quantity as the base* 

c. One foil should be the difference 
between the given quantities. 

d* One foil should be the result 
of dividing one of the given 
quantities by the other* 

3. Four alternative responses for case b: 

a* The correct answer 

b* One foil should be the amount 
of increase or decrease* 

c. One foil should reflect the 
result of either treating the 
percent as a whole number or 
misplacing the decimal point 
when converting to a decimal* 

d. One foil should be the result 

of dividing the base by the per- 
cent; this may also reflect an 
error in the placement of the 
decimal point* 

4* If rounding is called for in the 

problem stem, the correct answer and 
the foils should reflect the corrrrt 
rounding process. 
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Code 
Skill 

sublux 

Item Descriptor 



Basic HatHewtics 

Applies mathematical skills to solve real-world problems 

Visualizing the solution to a problem which satisfies a specific 
condition 



Stimulus Attributes 

1. The problem should present in short 
paragraph form a real-world 
situation for which there are several 
possible solutions to the basic 
task; however, only one of these 
solutions would satisfy a given 
requirement. 

2. The computation involved in the 
solution should be minimal. 

3* A drawing or figure which would serve 
as a model for formulating a solution 
to the problem should be provided. 
A specific statement in the Problem 
stem should direct the applicant to 
the drawing* 

4. The p rob lets should contain extraneous 
information. 



R esponse Attributes 

1 , Forest : 

a. The choices should be right 
justified and arranged in 
either ascending or descending 
order* \ ^ 

b, Denominate numbers should be 
used when appropriate. 

2. Fuur alternative answers: 

a. The correct answer 

b* One foil should reflect the 
result of using all or part 
of the extraneous data. 

One toil should reflect a 
solution to the problem 
which does not satisfy the 
specific requirement. 

d. One foi? should reflect a 
common incorrect approach to 
solving the problem- 



81 



79 



ERIC 



Code 

Skill 



HSt- 10 

Ranis Mathematics 



Subskill Applies oatliCTatic.il nVills to tfulve real-world problems 

!t**m ilescriptnr ^ Stibst itution in a formula 



Stlwlyy At tributes 

"l. The problem should present In short 
paragraph fans a real -world 
situation involving the application 
of a formula. 

2. The problem should be solely the 
aolving of the formula. No further 
conversion* or computations should 
be required. 

3. The formula and the values of all 
variables, except for the unknown, 
should be given. 

4. If a geometric formula is used, a 
drawing of the figure with the 
appropriate labels should be given. 

5. The unknown variable should be 
isolated on the left side of the 
equality sign. 

6. At least two but no more than, four 
computational steps should be 
involved in the solution. 



He Hponse Attribute s 

1. Format: 

a. Ail numerical choices should 
be right justified and 
arranged in either ascending 
or descending order. 

b» Denominate numbers should 
be used when appropriate. 

c. Comas should be used in all 
whole numbers exceeding three 
digits. 

2. Four alternative responses: 

a. The correct answer 

b. One foil should reflect a 
procedure error relating to the 
misuse of either the parentheses 
or the exponent. 

c. One foil should reflect a 
computational error. 



7, The formula should be such that , d. One foil should reflect a 

either parentheses or exponential substitution error, 

notation is necessary to indicate 
a multiplicative step* 

8* The exponent h 2 and 3 say appear 

in the formula as power a of numbers 
less thiin 11. 

9. All the variable* involved should be 
who It* numbers. 

10. Tin* constants (parameters) may be 
fractions, decimals, or whole number**. 
If ifc involved, it* value should 
be indicated a«? 3.14. 

11. No rounding process should be 
mressary in the computation. 
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Skill 

Subskitl 

Item iWi riptor 



Basic Mathematics 

Applies mathematical skills to naive real-world problems 
Comparison shopping: alternate priring 



St imulus Attribute s 

1. The problem should present in short 
paragraph form a real-world situation 
involving an it eft which can be 
purchased either by price per unit 
measure (weight* length* volume) 

or by a multlp*^number of items. 

2. The problem should be one of the 
following types: 

a* The item's price should be 

given for one way of purchasing 
the item (either price per 
number of units o- price per 
unit measure)* The problem 
should ask for the comparable 
price in the other way of 
pricing* 

h. Both ways of stating the price 
are given and the problem is 
to determine which is the 
more economical buy. 

3. Thr»re should be one conversion 
involved* for example* Ounces to 
pounds or milliliters to klloliters. 

4. A table containing the needed 
conversion factors should be 
provided. 



I , Format : 

a. Numerical alternatives should 
be right justified and arranged 
in either ascend ihg or 
descending order* 

b. Denominate numbers should 
be used when applicable* 

2* Four alternatives for Stimulus 2: 

a» The correct answer 

b. One foil should reflect the 
result of a reasoning error. 

c. One foil should be the 
approximate cost of a single 
unit* 

d. One foil should be the result 
of a computation error. 

3* Four alternatives for Stimulus 3, 
^aay one of which may be the correct 
answer t 

a* One alternative 

b« The other alternative offered 
in the problem 

"The two prices are equivalent." 

d. "Cannot be determined from 
the given information." 

4, If a reasonable approximation is 

called for* the foils should be such 
that the difference between each foil 
and the correct answer is large 
enough to prevent confusion of the 
choices. 
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APPENDIX 



PROCEDURES FOR RATING THE WRITING SUBTEST 

"'he procedures for rating the Writing Subtest of the Florida Teacher 
Certification Examination are based on Section 6A-4.021 of the Florida State 
Board of Education Rules (SBER), which incorporate certain recommendations 
made by the* Council on Teacher Education. Section 6A-4.021 includes the 
following statement. 

0 

Acceptable performance on the Writing Subtest shall be 
a total score .of six (6) or more based on the summed 
ratings of three (3) trained judges using & scale of 
one (1) for unsatisfactory to four (4) for outstand- 
ing. At least two (2) of the three (3) judges must 
agree on the acceptability of the writing sample by 
giving it a rating of either 2, 3, or 4. Each judge 
shall independently evaluate each writing sample and 
judge it to be acceptable or unacceptable. In the 
* event one (1) rating is more than two (2) points dif- 
ferent from another, the writing sample will be rated 
by a referee and the referee's rating will replace the 
more discrepant of the original ratings. 

\ 

Implementation of this Rule is based on two general principles. The 
first stems from the need to define the Rules' designation that the "referee's 
rating will replace the most discrepant of the original ratings." The guiding, 
principle here is that maximum score reliability should be sought and maintained 
through the scoring procedures. Hence, the consistency of a group of scores 
Is always maintained. A referee's divergent rating is never substituted for 
either of the ratings in a cluster. 1 In the case of serial ratings (e.g., 
1-2-3), where ratings are equidistant and it is unknown which score is 
"discrepant," the referee's rating is used to form a cluster. If the 
referee's rating is identical with one of the initial ratings, it create*; a 
new cluster. By so doing, it identifier* the rating furthest from this 
new cluster as the one that is most discrepant and replaces it. In cases 
where the referee's rating does not form a new cluster, th^Jls, dues not form 
a reliable group, the process is repeated until reliability is attained (s» v 
I and IT below). 

The second principle guiding the implementation of the Statu Rules is 
that of giving the benefit of any doubt to the examinee. Accordingly, in a 
score which contains a series rating (1-2-3 or 2-3-4), if the referee's 
rating agrees with the middle rating, it is used to replace the lower rather 
than the higher of the original ratings so that the examinee receive* a 
higher score (see lb md lib). Furthermore, all papers that received an 
initial score of 5 will be sent to a raferee and be rescored (see IV). 



l A cluster is defined as two scores which are either identical or differ 
by only one point. For .example, in the ratings 1-2-4, the 1-2 scores 
form a cluster. 
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The scoring procedures for resolution of discrepancies are explained 
in detail below. 



t , Papers whose original ratings are 1-2-3 (discrepancy within 
a series) will be refereed and scored as follows: 



a. A referee's rating of 1 replaces the % resulting 
in a failing score of 4. 

b. A referee f s rating of 2 replaces the 1, resulting 
in a passing score of 7. 

c. A referee's rating of 3 replaces the 1, resulting 
in a passing score of 8» 

d. If the referee rates the paper a 4 f it will be 
t reread and rated by a new team. 



II. Papers whose original ratings are 2-3-4 (discrepancy within 
a series) will be refereed and scored as follovs: 



\ 



a. -A referee's rating of 2 replaces the 4, resulting 

in a. passing score of 7, 

b. A referee's rating of 3 replaces the 2, ^resulting 
in a passing score of 10. 

c. A referee's rating of 4 replaces the 2, resulting 
in a passing score of 11. 

d. If the referee rates the paper a 1 , it will be reread 
and rated by a new team. 



III. In the following cases that include discrepant scores, 
both before and after being rated by a referee, all 
the original ratings will be discarded and the writing 
sample read by a new team of raters. 

Original Ratings Referee Rating 

113 3 or 4 

3 3 1 1 

114 3 or 4 • 

4 4 1. 1 or 2 
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All Initial scores of 5 will be refereed. If a paper is 
rated 2-2-1 and the referee rates it a 2, it passes with 
a 6. If it is refereed as a 1, it fails with a total score 
of 4. If it is refereed with a 3 or 4, it will be rerated 
by a new team. A paper which has a score of 5 after being 
refereed will not be rescored, e.g., a 4-2-1 refereed with 
a 2 will 'not be rescored.. 

If apy paper is refereed and results in a rating set still 
containing a discrepancy or series, it will be rescored 
by a new team of raters and the process repealed until 
until consistency is obtained. 
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